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INTRODUCTION 
Several methods of recurrent selection to increase the yield of 
maize (Zea mays L.) populations have been proposed since the 1940s. 
The objective has been to improve the value of these populations as 
sources of new inbred lines for the development of genetically superior 
hybrid cultivars. Since that time most of these methods have been 
shown to be effective for many traits. However, differences in the 
efficiency of different methods are expected based on quantitative 
genetic theory. 
Research in breeding methodology, especially with respect to 
recurrent selection, has been done more extensively in maize than other 
plant species. Maize, with its monoecious flowering morphology and 
ample seed production, can easily be manipulated by the breeder to 
generate different types of families. These different family types 
have been used in recurrent selection experiments and experiments 
designed to estimate quantitative genetic parameters of maize 
populations. 
Recurrent selection programs and experiments conducted to evaluate 
the progress from these cyclical selection procedures have provided 
empirical evidence about the types of gene action involved in heterosis. 
This information has also been used to test other hypotheses developed 
from theoretical quantitative genetic studies. 
Methods of recurrent selection, developed and tested with maize, 
have been successfully adapted to other crop species, as well as a 
number of traits other than yield. 
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Several recurrent selection programs in maize have been conducted 
over several years and cycles. However, these long term programs have 
used different base populations, and were often conducted in different 
environments, so that direct comparisons of the efficiency of those 
methods are not possible. 
In 1952, a recurrent selection program was Initiated at Iowa State 
University, designed to compare two methods of recurrent selection, 
using the same base population. Equal selection intensity and effective 
population size were used as well as the same selection environments. 
The two methods chosen, S^ progeny selection and half-sib family 
selection with an unrelated tester, were of particular interest to 
breeders. Half-sib family selection allows evaluation of the combining 
ability of individuals in the population, based on the use of early 
testing. Evaluation of lines per se allows measuring the breeding 
value of individuals of the population without the masking effect of 
the tester on the genotype being tested. 
The research presented in this study was designed (1) to evaluate 
and compare the changes in grain yield and other agronomically important 
traits in the BSK population, associated with eight cycles of two 
methods of recurrent selection, (2) to compare the observed and predicted 
gains for grain yield for both methods, and (3) to compare the combining 
ability of the improved populations in crosses with testers used in the 
half-sib program and with unrelated testers. 
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LITERATURE REVIEW 
Recurrent Selection 
Recurrent selection in its simplest form (mass selection) has been 
practiced ever since the domestication of maize (Zea mays L.). It was 
only in this century, however, with the progress in biological and 
related sciences, that methods of recurrent selection became more 
sophisticated. Quantitative genetic theory and its application to 
plant breeding have contributed a great deal to the increased efficiency 
and success of population improvement programs. 
Recurrent selection involves repeated cycles of selection and 
interbreeding of selected individuals to allow for genetic recombina­
tion. The goal of recurrent selection, in a very general way, is to 
increase the mean of a quantitative trait in the population in a 
systematic breeding program. The genetic explanation for an increase 
in the mean of the population is a higher frequency of favorable alleles 
at loci controlling the trait. With an increase in gene frequency, the 
frequency of superior genotypes is Increased and, therefore, the poten­
tial of the improved populations as a source of superior inbred lines. 
Penny et al. (1963) subdivided the different methods of recurrent 
selection as phenotypic and genotypic recurrent selection. With pheno-
typic recurrent selection, or mass selection, the selection units are 
SQ plants. Methods of genotypic recurrent selection are distinguished 
by the type of progenies generated for evaluation and selection. With 
genotypic selection the breeding values of SQ plants are measured by 
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the average performance of their progenies. The kind of progenies that 
can be obtained from SQ plants are as follows: lines, where n 
refers to the generations of self-pollination, half-sib and full-sib 
families. 
Another subdivision of recurrent selection methods was proposed 
by Moll and Stuber (1974): (1) interpopulation improvement and (2) 
intrapopulation improvement. Comstock et al. (1949) proposed reciprocal 
recurrent selection (RRS) as the method designed to take advantage of a 
wide range of different types of gene action. The goal of RRS is to 
maximize the improvement of the cross between two populations and 
hybrids from lines developed from the populations. RRS is a method of 
half-sib selection where one population serves as tester for the 
reciprocal population. Another type of interpopulation Improvement, 
reciprocal full-sib selection (RFS), involves the evaluation of full-sib 
families obtained from crosses between SQ or plants from the two 
populations under selection (Hallauer and Eberhart, 1970). One main 
advantage of RFS is that, with given resources, twice as many plants 
from the source populations can be progeny tested compared to RRS. 
Intrapopulation schemes are aimed at the improvement of the 
populations per se or in testcrosses. A great deal of literature has 
accumulated on recurrent selection methods and on results achieved with 
these procedures. Several excellent reviews have been published (e.g., 
Sprague and Eberhart, 1977; Hallauer and Miranda, 1981). 
The two methods of intrapopulation improvement evaluated and 
compared in this study, namely half-sib family and progeny 
selection, are discussed in the next section. 
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Half-sib Family and Progeny Selection 
Half-sib families are generated by crossing SQ plants, or selfed 
progenies of SQ plants, from the population under selection to a 
common tester. 
The ear-to-row method was the first type of half-sib selection 
used in maize improvement. The tester in this case was the parental 
population. The lack of adequate field plot technique, parental 
control and proper isolation to prevent contamination from other 
varieties, and inbreeding due to small population size, were the reasons 
for the inefficiency of this method in improving populations of maize 
for traits with low heritability (Hallauer and Miranda, 1981). Two 
modifications suggested by Lonnquist (1964) made this method more 
promising. The modified ear-to-row method uses replicated experiments 
in several environments, one of which is an isolation used for recom­
bination. This procedure was used extensively in subsequent years for 
many traits in different maize varieties (Patemiani, 1967; Eberhart 
et al., 1967; Darrah et al., 1978). 
Selection based on half-sib families produced by topcrossing with 
a common tester is also called recurrent selection for combining ability. 
Traditionally, this type of half-sib selection is subdivided based on 
the genetic base of the tester. If the tester had a genetically broad 
base (open-pollinated, synthetic variety, or double cross), selection 
was thought to be for general combining ability. Selection among test-
crosses when the tester has narrow genetic base was referred to as 
recurrent selection for specific combining ability. 
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Both methods have the same objective: evaluation of the breeding 
value of SQ plants for population improvement, but the choice of tester 
was based on different theoretical considerations about the type of gene 
action involved in yield heterosis. Jenkins (1940), convinced that 
additive effects of loci with partial to complete dominance are 
important, proposed recurrent selection for general combining ability. 
Hull (1945), believing that overdominance was of primary importance for 
the expression of heterosis, proposed recurrent selection for specific 
combining ability. 
Lonnquist and Rumbaugh (1958) compared the relative importance of 
selection for specific and general combining ability in the 'Krug' maize 
variety. Two testers were used, one was the single cross (WF9 x M14), 
the other was the parental variety. They concluded that selection 
based on testcrosses to a tester with a broad genetic base was more 
effective for the improvement of the population than selection with a 
narrow based tester. 
Different results were obtained by Horner et al. (1973) with the 
population 'Florida 767'. They also compared a narrow base tester, the 
inbred line F6, with a broad tester, the parental population. Evalua­
tion after three cycles indicated that more progress was made with the 
inbred line tester. 
Penny (1959) and Penny et al. (1962) reported significant progress 
from selection in two populations [Alph and (WF9 x B7)F2] using the 
inbred line B14 as a tester. This recurrent selection program was 
designed to test the procedure proposed by Sprague and Miller (1950) to 
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compare the relative importance of dominance and overdominance in yield 
heterosis. After two cycles of selection for high and low yield, they 
reported that the population mean changed as expected, while the test-
cross mean for the strain selected for low yield increased slightly in 
one population (Alph). The testcrosses for the other population showed 
a decrease when selected for low yield, but only a minimal increase 
when selected for high yield. The cross between the two populations 
indicated an increase for the high by high and a decrease for the low 
by low crosses. Russell et al. (1973) published additional results of 
selection in Alph and (OT9 x B7)F2' After five cycles of selection 
the populations were evaluated per se, in x crosses, in test-
crosses with B14 and in testcrosses with related and unrelated testers. 
The gain from selection was significant for the specific tester B14, as 
well as for other testers and the C x C crosses. From both evalua-
n n 
tions of this program it was concluded that selection resulted in 
gene frequency increases mainly at loci with additive effects and 
partial to complete dominance. 
Selection experiments published by Horner et al. (1976) indicated 
the same results. After seven cycles of half-sib selection with a 
single-cross tester the testcross performance with the same single 
cross and with an unrelated synthetic increased significantly. This 
indicated that the narrow-base tester was effective for improving 
general as well as specific combining ability of the population and 
that overdominance and epistasis do not appear to be important in yield 
heterosis. Breeders should be able to change testers during the course 
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of a recurrent selection program, if the need arises. The lines 
developed from the improved population are not expected to have poor 
general combining ability and for this reason limited usefulness 
(Hallauer, 1975). 
Other advantages of the inbred tester method are that, depending 
on the frequency of favorable alleles in the tester, the variability 
among testcrosses can be expected to be larger than that of a broad-
genetic-base tester (Horner et al., 1973). In addition, the sampling 
problem encountered when a broad tester is used can be eliminated when 
an inbred line is used as a tester. 
Recurrent selection among progenies of self-pollinated plants is 
a method of intrapopulation improvement that has been used in both 
self- and cross-pollinated crops. Because the ultimate use of an 
inbred line in maize is in hybrid combination, maize breeders have been 
reluctant to adapt this method for the improvement of grain yield. 
However, single crosses in maize have become the predominant type of 
hybrids grown in the United States, and the yield of the seed parent 
used to produce the single cross has become more critical. 
Comstock (1964) indicated that, for loci with no overdominance, 
selection among lines is expected to be about twice as effective 
as half-sib evaluation with an inbred tester in changing gene fre­
quencies in a population. The effectiveness of testing inbred families, 
or Sg lines per se, has been shown by several authors. Five popula­
tions underwent recurrent selection for resistance to European corn 
borer [Ostrinia nubilalis (HUbner)] at Iowa State University (Penny et 
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al., 1967). It was shown that three cycles of selection resulted in 
borer-resistant synthetics. 
Jinahyon and Russell (1969) evaluated three cycles of Sj selection 
for improved stalk rot - (Diplodia zea) - resistance in the 'Lancaster' 
maize variety. Significant improvement for resistance was shown in the 
population per se, in testcrosses with two single crosses and in a 
diallel of the original and improved populations. 
Selection programs have been conducted with the goal of comparing 
different methods of recurrent selection. Many of those involved S^ 
line evaluation in comparison with other intrapopulation methods. 
Koble and Rinke (1963) conducted an experiment comparing random 
lines per se with their testcrosses to related and unrelated testers. 
They reported that the relationship between S^ lines per se and their 
testcrosses was generally as high as the relationship between the two 
testcrosses. The same result was obtained by Center and Alexander 
(1962). The same authors also reported the results of two cycles of 
Sj^ progeny testing and testcross evaluation in the 'Corn Belt Southern 
Synthetic' (Center and Alexander, 1962). The mean yield of S^ lines 
increased 31.4% while in the testcross series the testcross yields 
increased 17.9%. Despite a decreasing correlation between Sj^ and test-
cross yields, they concluded that "the more productive S^ lines tended 
to produce the more productive crosses". 
Burton et al. (1971) evaluated four cycles of recurrent selection 
in Krug (BSK) based on S^ lines per se [BSK(S)] and on testcrosses with 
an unrelated double-cross tester [BSK(HI)], They concluded that the 
10 
mean yield and the combining ability of the Krug variety were improved 
significantly for both methods, but the method was more effective. 
Their evaluation also showed that the mean of a bulk of lines from the 
improved populations was higher for the procedure (38.7% vs 12.0%). 
The comparison of the two methods in testcrosses indicated that the 
method resulted in a larger increase in the testcross means than the 
half-sib method (10.6% vs 5.7%, respectively, averaged over testcrosses 
with four single crosses). The expression of heterosis for yield in 
crosses between the two C4 strains was interpreted as evidence that the 
two methods selected for different alleles. Smith (1979b) reanalyzed 
Burton's data with a different model and pointed out that the presence 
of inbreeding depression in the population per se in advanced cycles 
would tend to overestimate the amount of heterosis due to selection 
expressed among the two advanced populations. 
Horner et al. (1973) compared family selection and selection 
based on testcrosses (narrow and broad tester) after five cycles of 
selection for grain yield. General combining ability as measured in 
testcrosses showed a significant linear increase for all methods, but 
selection based on topcrosses with a narrow-genetic-base tester was 
more efficient than the other methods. The improvement in the popula­
tion per se, after adjusting for inbreeding depression, was significant 
for all methods, but no significant differences could be shown between 
methods. 
Hallauer and Miranda (1981) suggested that and Sg family 
selection is especially recommended for traits with very low herita-
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bilities, where the increase in genetic variance among families would 
allow progress from selection. Use of inbred families also permits the 
elimination of unfavorable recessive alleles from the population, which 
results in more vigorous inbred lines. 
Moll and Smith (1981) compared progeny selection with full-sib 
recurrent selection in a semi-exotic population ('Indian Chief x 
Diente de Caballo Syn 5). The rate of response for yield per plot over 
five cycles was approximately 50% greater for progeny selection than 
for full-sib selection. 
Evaluation of Progress From Recurrent Selection 
When a number of cycles of recurrent selection have been completed, 
the breeder wants to know how effective the selection process was in 
achieving his objectives. Several evaluation procedures have been 
proposed and used to measure the gain from selection and to relate the 
observed changes to those predicted based on quantitative genetic 
theory. 
The most often used method to evaluate the observed changes in the 
means of the population and population crosses is to regress changes in 
the mean on cycles of selection using least squares procedures (Eberhart, 
1964). The linear regression coefficient is an estimate of the gain 
per cycle if the lack-of-fit term is not significant. Quadratic and 
higher order polynomial regression coefficients are more difficult to 
interpret because the regression on cycles is a purely statistical 
procedure and not based on a genetic model. If several methods with 
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unequal cycle time are compared, gains per year are often calculated to 
have a common basis for comparison (Sprague and Eberhart, 1977). 
The above regression method allows estimation of changes in the 
mean, but does not give direct information on changes in allelic fre­
quencies (Smith, 1979a). Significant linear trends in the changes of 
the means are generally interpreted as linear increases in gene fre­
quencies of favorable alleles due to selection. This interpretation is 
only correct for a small number of cycles of selection when large 
effective population sizes are used. Changes in the mean of the popula­
tion per se due to increases in the frequency of favorable alleles are 
confounded with changes due to inbreeding depression, if the number 
of lines recombined each cycle is small (Smith, 1979a). 
Hammond and Gardner (1974) proposed an extension of the variety 
cross diallel (Gardner and Eberhart, 1966) for the evaluation of the 
response of recurrent selection. Their model allowed the partitioning 
of the gain from selection into that due to homozygous and heterozygous 
effects, but no parameter for Inbreeding depression due to finite popu­
lation size was included. Smith (1979a, 1979b) proposed a modification 
of the Hammond and Gardner model that included a parameter to estimate 
the effects of inbreeding that accumulate in recurrent selection 
programs. He reanalyzed data published by Burton et al. (1971), 
Eberhart et al. (1973), and Russell et al. (1973), using the proposed 
model. In all population improvement programs analyzed he found highly 
significant amounts of inbreeding depression for grain yield due to 
finite population size. In all recurrent selection programs considered 
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by Smith, ten selected lines were recombined each cycle. 
Several selection procedures available to the breeder have proved 
to be effective for the improvement of grain yield and other traits of 
interest. In many cases, it was reported that the predicted responses 
were larger than the responses observed in evaluation experiments 
(Burton et al., 1971; Moll and Smith, 1981; Hallauer and Miranda, 1981). 
The realized gains have often only been in the order of one half to 
one third of the predicted gain. In the following sections, I shall 
discuss factors that may account for these discrepancies. 
Precision of estimates of variance components 
Variance components, genetic and environmental, for the population 
of interest can be estimated by several procedures. Those variance 
components are often associated with large standard errors, which are 
reflected in the standard errors of the predicted gains. Depending on 
the mating design, the gene frequencies and the degree of dominance of 
the population, the estimates of additive genetic variance can be 
biased upward by nonadditive types of gene action. 
Genotype by environment interaction 
The estimates of genetic variances are biased upwards if the 
population of environments of interest is not adequately sampled, 
especially if variance components are estimated from one year's data as 
in the progeny testing phase of recurrent selection. Depending on the 
magnitude of the components of genotype by environment interaction and 
the experimental design, the bias can be more or less important. 
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Decrease in genetic variance due to selection 
The predicted gain calculated from variance component estimates, 
if unbiased, theoretically holds only for one cycle of selection, but 
is a reasonable approximation as long as changes in allelic frequencies 
are not large. If gene frequencies are between 0.2 and 0.8, the 
genetic variances are expected to change little for traits controlled 
by many loci, each with a small effect, when adequate effective 
population sizes are maintained (Eberhart, 1977). 
Effects of genetic drift 
The expected decrease in genetic variance within the population 
with no selection was shown by Robertson (1960, 1961) to be a function 
of the effective population size (N ) 
2 2 
where is the genetic variance after i generations and the 
genetic variance in the original population. Mulamba et al. (1983) 
observed that the genetic variance for grain yield within the improved 
population of Krug (BSK) after eight cycles of recurrent selection 
(half-sib and progeny) agreed with that predicted by the above 
relationship if the effective population size was 7 < < 15, or 
approximately the number of lines recombined each cycle (N^ - N = 10). 
Moll and Robinson (1967) state that a large effective population 
size is needed to prevent the effects of drift from obscuring the 
effects of selection on variance components and means. Because the 
variance of the change in gene frequency is inversely related to the 
effective population size (Falconer, 1960), the prediction of genetic 
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change is less reliable in small populations. Since the progress 
expected from selection is proportional to the additive genetic variance, 
it is of interest to conserve the within population genetic variability 
in long term cyclic selection programs. This can be achieved by keeping 
the effective population size high enough to reduce the effect of 
genetic drift on the decay of variability within the population under 
selection. 
In order to determine the effective population number, the 
following variables must be known (Crow and Morton, 1955): 
(1) the number of individuals contributing gametes, 
(2) the extent of nonrandom mating, and 
(3) the distribution of the number of progenies per parent 
(family size). 
Falconer (1960) presents an approximate formula for the calculation of 
under idealized conditions and constant size (p^ = 2): 
Ng = 4N(Wk + a^)"^, 
2 
where is the variance in family size and is the mean family size. 
Assuming that the family size (progeny number) has a Poisson distribu-
2 tion (Crow, 1954), with = 2, the effective population size 
is equal to N, the number of lines recombined. 
Li (1974) considered the case where all individuals contribute 
exactly the same number of gametes to the next generation, which is 
2 
equivalent to no selection with constant family size (Oj^ = 0, = 2). 
If the number of gametes contributed by each individual is equal to two, 
resulting in constant population size over generations, the effective 
population size is approximately twice the number of parents (N^ = 2N). 
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This procedure is often used in laboratory animals to maintain a 
control strain with minimal number of parents and minimal inbreeding 
due to drift (Falconer, 1960). It is also useful in maintaining plant 
populations for the same purpose. This relationship, however, does not 
hold if selection is involved, even if the selected individuals 
contribute equal numbers of gametes. 
Robertson (1961) concluded that in a population under artificial 
selection the effective population size may be less than the actual 
number (N^ < N), because there is variation between families for the 
trait under selection. Therefore, the chance of being selected is not 
equal for all families. The effective population size in selection 
systems depends on many factors in addition to the number of individuals 
saved. The mating system, the selection method, the heritability of 
the trait under selection and the selection intensity, result in a 
distribution of family size that deviates from the Poisson distribution. 
The net effect of artificial selection is to reduce the effective 
population size as compared to no selection. 
With small effective population size the allelic frequencies are 
not only changed directionally by selection, but they also fluctuate 
randomly due to sampling. Selection operates only at those loci 
controlling the trait under selection, while the dispersive process 
affects gene frequency at all loci. 
The question of how genetic drift affects progress from selection 
has been considered by several researchers. Robertson (1960) dealt 
with limits to selection and emphasized the importance of effective 
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population size in selection programs. He showed that the reduction 
of the expected change in the mean for a quantitative trait selected 
in a finite population, compared to that expected from selection in 
population of infinite size, was a function of the effective population 
size, N^, and the selection intensity. Bohren (1975) studied the lack 
of agreement between predicted and observed response in artificial 
selection experiments. He demonstrated that the predicted gain from 
selection was reduced by an effect of inbreeding depression and an 
effect due to drift. Kojima (1961) has shown that the size of the 
population does not cause a serious difference between the gain 
in an infinite population, as predicted by standard prediction 
equations, and the expected gain from selection in small populations, 
except when dominance is important. 
Gill (1965a) used computer simulation to determine the effect of 
small population size, selection intensity, mode of gene action and 
other parameters upon the progress from selection. The effect of 
population size on genetic progress was of major importance for genetic 
models with complete dominance or overdominance. He concluded that for 
metric characters, controlled by loci with complete dominance, the 
critical size with respect to prevention of loss of favorable alleles 
was between 16 and 32 individuals. The dominance model resulted in a 
reduction of the rate of gain over a number of generations. In a second 
paper. Gill (1965b) found that in smaller populations random drift 
contributed heavily to the discrepancy between predicted and observed 
gain from selection. He concluded that the results emphasize the 
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difficulty of using prediction based on infinite population size for 
selection in population of finite size, especially if dominance is 
involved. Hill (1969) also found that since inbreeding depression, due 
to finite population size, and selection oppose each other when the 
dominant allele is favored, the response in the mean of a quantitative 
trait may change direction during selection. 
Eisen et al. (1973) studied the effects of population size and 
selection intensity on correlated responses to selection for postweaning 
gain in mice. Correlated responses agreed with those predicted based 
on genetic correlation studies if population size was large (32 
individuals). However, several correlated responses were observed with 
selection in small populations that differed from those predicted from 
large populations. In general, the results agreed with observations 
made on direct responses (Hanrahan et al., 1973); correlated responses 
increased as selection intensity and population size increased. 
Clayton et al. (1957) suggested that random drift may be more 
important than covariances in influencing indirect effects of selection, 
if the effective population size is small, particularly if covariances 
are small. In fact, correlated responses due to drift can be expected 
in small populations, even if initially the trait is not associated 
through linkage or pleiotropism with the primary trait. 
Moll and Robinson (1966) compared responses in three full-sib and 
one reciprocal recurrent selection program. They reported good agree­
ment between observed and expected selection response to the primary 
trait, grain yield of maize and number of ears per plant, a component 
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of the primary trait, in three cases. In the one population (C121 x 
NCyyPg, that had undergone six cycles of full-sib selection, the 
observed response was less than predicted. This discrepancy was 
explained by inbreeding depression in the population per se. The 
correlated response of two other traits, days to tassel and ear height, 
was erratic and in poor agreement with expectations based on covariance 
analysis. 
Another consequence of the dispersive process in small populations 
is the differentiation between subpopulations, with a decrease in 
genetic variability within subpopulations and a corresponding increase 
between them (Falconer, 1960). Baker and Curnow (1969) proposed a 
selection scheme designed to take advantage of this variation between 
subpopulations, i.e., replicated selection. Instead of applying 
selection in one population with a large effective population size, the 
idea is to subdivide the base population into several replicates, each 
with a small effective population size, and apply Intense selection 
within replicates. The small effective population size will lead to a 
considerable divergence among replicates due to drift. After a few 
cycles of selection within replicates, the best subpopulation can be 
identified. Baker and Curnow (1969) tested their hypothesis with 
several genetic models by computer simulation. They reported the 
following results: (1) a decrease in effective population size resulted 
in an increase in between-replicate variance; (2) for up to ten genera­
tions the best replicate was higher yielding than the large population 
(1 replicate) for all effective population sizes considered (additive 
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model); (3) the mean of all lines increased with effective population 
size. Responses to selection, therefore, decreased with effective 
population size, due to drift; and (4) the probability of loss of a 
favorable allele due to drift is smaller in replicate selection than with 
unreplicated selection with equal effective population size. 
Much of the theory on the limits of selection is based on the 
probability of fixation of an allele (Kimura, 1957). He showed that 
this probability is a function of the initial gene frequency, the 
effective population size and the selection advantage of an allele. 
The question of how much selection can prevent the loss of favor­
able alleles in a population under selection has been considered. The 
only parameters under the control of the breeder are the selection 
intensity and the effective population size in broad-based populations 
under recurrent selection. The alleles with the lowest initial 
frequency are most likely to be lost due to drift. Rawlings (1970) 
calculated the minimum effective population size for various intensities 
of selection and the probability of fixation of the favorable allele, 
P (p) _> 0.95. He considered a trait controlled by 100 loci with a 
heritability of 0.1 for a model with no dominance. He demonstrated that 
the required effective population size to avoid the loss of favorable 
alleles decreases with increasing gene frequency and increasing selection 
intensity, or, in other words, the largest effective population size is 
required for mild selection and low gene frequency. 
The goal of the recurrent selection program is very important in 
the choice of the effective population size. The subdivision of short. 
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intermediate- and long-term recurrent selection programs by Hallauer 
(1981) is very useful in this respect. In the short-term, where the 
emphasis is on genes with intermediate gene frequencies which contribute 
most to the genetic gain in the first few cycles of selection, smaller 
effective population sizes can be used. For the long-term selection 
programs, a larger effective population size is necessary to prevent 
loss of favorable alleles with low (p < 0.2) gene frequencies. For those 
genes it will take several cycles of selection to move their frequencies 
to a point where their change per cycle becomes large enough to 
contribute appreciably to the genetic gain. In summary, the conse­
quences of genetic drift with respect to response to selection are: 
(1) effect on the mean of the selected population if the character is 
controlled by loci with directional dominance (effect of inbreeding 
depression), (2) effect on the within-population genetic variance of 
the population under selection, and (3) loss of favorable alleles 
affecting both the mean and the variance. 
Other factors 
Most genetic models used to predict response to selection assume 
linkage equilibrium and no epistasis (Empig et al., 1972). Sprague and 
Eberhart (1977) concluded from reviewing different approaches used to 
estimate epistatic effects that these effects are of minor importance 
compared to additive and dominance effects in maize populations. The 
bias resulting from epistasis would, therefore, be expected to be 
minimal. 
Linkages can affect estimates of genetic variance components. 
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Repulsion phase linkage would cause an underestimation of additive 
genetic variance (Hallauer, 1981) and, therefore, an underestimation 
of genetic gain. Random mating will reduce this bias by breaking 
existing linkages (Gardner and Lonnquist, 1959). 
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MATERIALS AND METHODS 
Plant Materials 
The maize populations used in this study are synthetics developed 
from eight cycles of two methods of recurrent selection. The base 
population, a strain of the open pollinated variety 'Krug Yellow Dent', 
was developed at the Nebraska Agricultural Experiment Station and 
designated 'Krug High I Syn. 3' (Lonnquist, 1949). This strain traces 
back to eight lines selected on the basis of testcross performance 
with the variety Krug Yellow Dent as tester. The eight lines were 
then recombined in isolation for three generations. Krug High I Syn. 3 
was random mated in Iowa and coded BSK. 
In 1953, two intrapopulation methods of recurrent selection for 
grain yield with attention to lodging and moisture at harvest were 
started. These two methods were: 
(1) S^ progeny evaluation [BSK(S)] and 
(2) half-sib family evaluation [BSK(HI)]. 
In BSK(S), Sj^ lines per se were tested for six cycles and Sg lines per 
se were evaluated in cycles 7 and 8. In BSK(HI), the double cross 
la 4652 [(WF9 x W22) x (B14 x M14)] was used as the tester for the first 
three cycles, and the two parental single crosses of la 4652 served as 
testers for cycles 4 and 5. A low yielding related line, 'Krug 755', 
was the tester in the sixth cycle, and the unrelated elite inbred line 
B73 was used as tester for cycles 7 and 8. 
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For each method, 100 families were evaluated in separate experi­
ments in the same environments. Ten selected lines were recombine.ri 
each cycle for both methods. Two experiments were designed to evaluate 
and compare the two methods of recurrent selection. 
Population evaluation 
The experiments designated "Population evaluation" consisted of the 
following groups of entries for a total of 64 entries. 
1. A population diallel among the BSKCO, BSK(S)C4, BSK(HI)C4, 
BSK(S)C8, and BSK(III)C8 populations, including the populations 
per se. 
2. The population diallel, listed under (1), selfed. 
3. The BSK-populations CO, (S)C8 and (HI)C8 crossed to testers 
used in the half-sib method of recurrent selection: B73, 
WF9 X W22 and M14 x B14A. 
4. The following groups of checks: 
A. three single crosses: WF9 x W22, Ml4 x B14A and B73 x 
Mol7, 
B. seven populations per se, including BS18 [BSK(S)C7 x 
BSK(HI)C7, random mated], 
C. six unrelated population crosses, and 
D. one bulk of Sg's from an unrelated population. 
The BSKCO, BSK(S)C8, BSK(HI)C8 per se and selfed were Included twice. 
In the 1979 nursery at the Agronomy Research Center, the populations 
per se were increased by random mating at least 100 plants of each 
population. The population crosses were produced by reciprocal crosses 
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with at least 50 plants from each population. In the 1980 nursery, the 
populations and population crosses were selfed, using a minimum of 100 
plants per entry. 
Population crosses 
The experimental series referred to as "Population crosses" was 
designed to evaluate the combining ability of the improved BSK popula­
tions. A summary of the entries of this experiment is given in Table 1. 
Seed from the BSK and the tester populations was removed from cold 
storage in 1979 and increased in the nursery by random mating at least 
100 plants of each population. The BSK x Tester crosses were made the 
same year in paired rows by reciprocal pollinations with a minimum of 50 
plants of each population. BSSS (Iowa Stiff Stalk Synthetic) and BSCBl 
(Iowa Com Borer Synthetic No. 1) are undergoing reciprocal recurrent 
selection at Iowa State University. The BSIO (Iowa Two-ear Synthetic) 
and BSll (Pioneer Two-ear Synthetic) are under reciprocal full-sib 
selection. The origin of these populations and results from selection 
have been published (Hallauer and Miranda, 1981). The 18 checks 
consisted of two single crosses (B73 x Mol7 and B84 x Mol7), two 
additional unrelated populations, one population selfed, seven unrelated 
population crosses, and six population crosses random mated. 
Field Procedures 
All yield evaluation experiments were groim at four Iowa locations 
for two years. These locations were: The Agronomy and Agricultural 
Engineering Research Center near Ames (Experiments 80071, 81071, 81075 
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Table 1. Summary of entries for the experiments "Population crosses" 
No. of entries 
Populations ; 6 
BSKCO* 
BSK(S)C8^ 
BSK(HI)C8* 
Testers ; 9 
BSSSCO, BSSS(R)C8 
BSCBICO, BSCB1(R)C8 
BSIOCO, BS10(FR)C5 
BSllCO, BS11(FR)C5 
B73 
Population x Testers: 27 
BSKCO X Testers 
BSK(S)C8 X Testers 
BSK(HI)C8 X Testers 
Population crosses: 4 
BSKCO X BSK(S)C8 
BSKCO X BSK(HI)C8 
BSK(S)C8 X BSK(HI)C8* 
Checks 
Total 
1° 
64 
^These entries were included twice in these experiments. 
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and 82075), the Iowa State University Research Farm in Ankeny (Experi­
ments 80072, 81072, 81076 and 82077), the Committee for Agricultural 
Development Farm in Martlnsburg (Experiments 80073, 81073, 81077, and 
82078) and the Iowa State University "Clarion Webster Research Center" 
in Kanawha (Experiments 80074, 81074, 81078 and 82076). 
All experiments were arranged in 8 x 8 lattice designs with two 
replications in each environment. All yield trials were machine-planted 
at a rate of 64 seeds per plot and later thinned to the desired density 
of approximately 55,000 plants per hectare. Agronomic practices, 
including fertilization and weed control, were followed to promote high 
productivity. 
The traits defined below were measured: 
1. Grain yield: The total amount of shelled grain that was 
harvestable with a plot-combine. No gleaning was done for 
dropped ears. The plot weights from the scale on the combine 
were adjusted to 15.5% moisture for all plots and converted to 
quintals/hectare (q/ha). 
2. Moisture: The moisture content of shelled grain at harvest 
(in percent) as measured by a moisture meter on the combine. 
3. Stand: The number of plants per plot converted to plants per 
ha; stand counts were taken 4-5 weeks after thinning. 
4. Root lodging: The percentage of plants in a plot that were 
inclined more than 30° from vertical. Root lodging counts 
were taken just before harvest except in Experiments 81074, 
81078 and 82075/77, where root lodging was recorded in 
September after strong winds. 
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5. Stalk lodging; The percentage of plants in a plot broken below 
the primary ear. Stalk lodging was recorded just before 
harvest. 
6. Dropped ears: The percent of ears on the ground at harvest. 
7. Plant height: The distance from the soil level to the node of 
the flag leaf measured after anthesls and recorded in 
centimeters (cm). 
8. Ear height: The distance from the soil level to the node with 
the primary ear, measured after anthesls and recorded in cm. 
9. Rind strength: The force (in kg) required to puncture the 
rind at the first elongated internode by use of a rind 
penetrometer, equipped with a Dillon force gauge. Rind 
strength was measured 4-6 weeks after flowering on ten 
competitive plants per plot. 
10. Date of silk: The date when 50% of the plants in a plot had 
extruded silks, recorded as number of days after June 30. 
11. Date of pollen: The date when 50% of the plants in a plot had 
tassels shedding pollen, recorded as number of days after 
June 30. 
12. Pollen-silk Interval: The difference between date of pollen 
shed and date of silk in days. 
Population evaluation 
Experiments 75/78 The experimental series designated "Popula­
tion evaluation" was grown in 1981 and 1982 as Experiments 81075/78 and 
82075/78. The following traits were measured in all eight environments; 
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grain yield, moisture, stand, root lodging, stalk lodging and dropped 
ears. Rind strength was measured in Ames, Ankeny and Kanawha (6 
environments). Data on plant and ear height were collected in Ames 
and Ankeny (4 environments), while dates of pollen and silk were 
recorded in Ames only (2 environments). 
Experiment 175 In addition to the experiments described above, 
the same material was grown in Experiment 175 at the Agronomy and 
Agricultural Engineering Research Center near Ames in 1981 and 1982. 
This experiment was designed to collect data on traits whose measurement 
requires destruction of the plant before maturity. Experiment 175 was 
planted by hand in one-row plots in both 1981 and 1982. The spacing 
within row was 25 cm and 17 hills with 2 seeds were planted. After 
emergence the experiment was thinned to 17 plants per row. One half of 
each plot was used to measure root strength while the other half was 
used for the evaluation of the stalk rot reaction. Stalk rot resistance 
was evaluated as follows: seven competitive plants were inoculated at 
the first elongated internode above the brace roots with a mixture of 
stalk rot organisms, consisting of spores of the following fungi: 
Diplodla maydis, Gibberella zeae, Fusarium moniliforme, and 
Colletotrichum graminicola (Anthracnose stalk rot). The inoculations 
were made with a Vaco Pistol Grip Rubber Plunger Syringe (Wliite, 1977) 
about 2 weeks after anthesis. Approximately 6 weeks after inoculation, 
the stalks of five competitive plants per plot were split lengthwise 
from below the primary ear node to the ground. From these split-stalks, 
ratings were taken by using the following two-component scale; (1) 
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number of internodes discolored (1 - 6) = Rotl, and (2) number of inter-
nodes discolored more than 50% (1 - 6) = Rot2. 
The first component is a measure of the spread of the stalk rot 
organisms upward from the inoculation point in the stalk. The second 
component of the scale is a measure of the spread of the organisms 
within each internode and the degree of decomposition of the pith 
tissue. The sum of those two components (Rotl + Rot2 = Stalkrot) is 
a measure of the total degree of susceptibility of the material, 
measured on a 1 - 12 scale. A rating of 1 indicates that the inoculated 
internode is less than 50% discolored (highly resistant reaction) and a 
12 indicates that 6 internodes were discolored (infected) more than 
50% (highly susceptible reaction). 
Root strength The force required (in kg) to extract the whole 
root system from the soil, measured with a hydraulic device mounted to 
a tractor. Five competitive plants were pulled per plot in the week 
preceding anthesis. 
Population crosses 
The experimental series designated "Population crosses" was grown 
in eight Iowa environments in 1980 and 1981, as Experiments 80071/74 and 
81071/74. Data on grain yield, moisture, stand, root lodging, stalk 
lodging and dropped ears were obtained in all eight environments. Plant 
and ear height were measured in Ames and Ankeny in both years, rind 
strength was measured in Ames in 1980 and in Ames, Ankeny and Kanawha 
in 1981. The flowering data were recorded only in Ames. 
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Statistical Methods 
Experimental design 
Each experiment was grown in an 8 x 8 simple lattice design. The 
data collected on each character were first analyzed using the following 
model: 
?ijm - % + *1 + \ + 'ij. • 
where : 
^ijm ~ observed value of ijmf^ plot; 
H = the experimental mean; 
= effect of the i^^ replication, i = 1,2; 
(B/R)^j = effect of the jincomplete block within the i*"^ 
replication, j =1, 8; 
= effect of the m^^ entry, m = 1, ...., 64; and 
e.. = the intra-block error associated with the ijm^^ observation, ijm 
The analyses of variance (Table 2) for each environment were 
computed using the above model. Entries were considered fixed effects 
and replications and blocks random. Adjusted entry means were obtained 
with methods outlined by Cochran and Cox (1957). Differences among 
entries were tested with the effective error mean square. 
The combined analysis of variance (Table 3) for each experimental 
series was computed by using the following linear model : 
" + "i + (S/C'ij + + :ijm • 
where : 
= observed value of the ijm*"^ plot; 
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Table 2. Analysis of variance of a simple lattice experiment in one 
environment 
Source E(df) df MS E(MS) 
Replications^ r-1 1 
Entries b 
.2 , 2 . „2 Unadjusted k -1 63 M4 o, + rK„ i b 
Adjusted k^-1 63 M3 + rK^ 
Blocks/replication^ r(k-l) 14 
Error 
RGB (r-l)(k^-l) 63 M2 aj 
Effective (r-l)(k^-l) - r(k-l) 49 Ml 
Total rk^-1 127 
^r = number of replications. 
^k^ = number of entries, 
"^k = number of blocks/replication. 
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Table 3. Combined analysis of variance of a simple square lattice over 
environments 
Source E(df) MS E(MS) 
Environments^ e-1 
Replication^/Env. (r-l)e 
Entries^ k^-1 M3 + ra^^ + reK^ 
2 2 2 Entries x Environments (k -l)(e-l) M2 a + ra VE 
Pooled error (r-l)(k^-l)e-x^ Ml 
Total rk^e-1 
^e = number of environments, varies from trait to trait. 
^r = number of replication/environment, r = 2. 
c 2 2 k = number of entries, k = 64. 
^0 < X ^  112 = reduction in degrees of freedom for the pooled error 
due to removal of block effects from effective error in the individual 
analysis, x varies from trait to trait, depending on lattice 
efficiencies. 
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y = overall mean, combined over all replications, environments 
and entries; 
Uj = effect of the jenvironment, j = 1, 2 ,8, for 
characters measured in all environments; 
(R/U)^j = effect of the i^^ replication within the environment; 
= effect of the m^^ entry, m = 1, 2, 64; 
( U V ) =  i n t e r a c t i o n  e f f e c t  o f  t h e  e n v i r o n m e n t  w i t h  t h e  m * " ^  
entry; and 
E.. = the pooled experimental error. ijm 
The environments sampled at each location-year combination for 
these experiments were considered random. The combined analysis of 
variance (Table 3) was obtained using entry means adjusted for block 
effects in those environments where the lattice efficiency was greater 
than 5%. The pooled experimental error was computed by adding the sums 
of squares for the effective error in each environment, and dividing by 
the sum of the degrees of freedom associated with these error terms. 
Because all characters were not measured in each environment and 
block effects, when significant, were removed from the effective error, 
the number of degrees of freedom associated with the pooled error terms 
is not constant. The error terms for the individual analysis of 
variance for grain yield were found to be heterogenous with a test by 
Bartlett (Snedcor and Cochran, 1980). For this reason, the tests of 
significance may not be exactly at the probability level shown (e.g., 
5%, 1%). The source of variation associated with entries is the com­
ponent of primary interest and the significance of this source is tested 
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with the entry x environment interaction mean square. 
The standard errors for mean values and differences between mean 
values were calculated as follows (Snedecor and Cochran, 1980): 
Standard error of a mean: SE^ = (s^ • n 
Standard error of a difference between two means: 
SEj = [s^(n^ ^ + ng 
which reduces to 
SE^ = (2 s^ n if n^ = n2 = n 
The least significant differences (L.S.D.) is calculated as follows: 
L.S.D. = 0.05 ("l "2 
where, for the above formulas; 
2 
s = the genotype x environment mean square from the combined 
analysis of variance, or, where appropriate, the pooled 
error term; 
t^f 0 05 ~ the table value for a two-tailed test for the degrees 
2 
of freedom for s and the chosen level of significance 
(e.g., 0.05); and 
n^,, n^, n = number of observations per mean being compared. 
Genetic model 
The genetic model used to evaluate the progress from recurrent 
selection and to compare different methods of recurrent selection in BSK 
evolved from models developed by Gardner and Eberhart (1966) and Hammond 
and Gardner (1974). The model proposed by Smith (1979a) included a 
parameter which is a function of AF, the change in the coefficient of 
inbreeding due to small population size. The above models allow parti-
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tioning the gain from selection into homozygous and heterozygous effects. 
The model, presented in its most general form (Smith, 1983) is as 
follows : 
Assume a random mating population in Hardy-Weinberg equilibrium 
with n alleles at a locus, the value of a genotype having the i*"^ and 
the prime allele at the locus can be written as 
where: Y.^,^ = % + Sik + *l'k + ^ ii'k' 
n 
and y = E Y /n = mean of homozygotes; 
i=l 
= ^^^iik " ~ deviation of the i^^ homozygote from 
mean; 
d^^, = Y^^,^ - y - = deviation of i, i' 
heterozygote from mean; and 
^ii'k ° ^i'ik " 
The mean of the cycle of selection in the population 
crossed to the prime cycle of the prime population can be 
written as: 
C(IJ) ^ = hiAOl + AOI.') + ALI(J) + ALI'(J') + DOI + DOI' 
+ 2YHII' + DLI(J) + DLI'(J') + 2(1 - Y)DQI(J.J') 
+ 2YDLII'(J) + 2YDLI'I(J') + 2XHQII'(J-J'); 
and this population cross selfed: 
[C(2j) X C(2,j,)]a = %(AOI + AOI') + ALI(J) + ALI'(J') + 
%[D0I + DOI' + DLI(J) + DLI'(J')] + yHII' 
+ (1 - Y)DQI(J-J') + YDLII'(J) + YDLI'I(J') 
+ AHOII'(J-J'); 
i 
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where : 
Y = 1 for I f I', and y = 0 for 1=1'; 
A = 0 for 1=1' and J = J', and A = 1 otherwise; and 
& n 
AOI = Z ()j + 2 E p.,a.. ), 
k=l i=l 
for a trait affected by £ loci; 
SL n 
DOI = Z E ii-d. ; and 
k=l i^i' Ik 1 K 11 k 
*• n 
ALI = Z E Ap a . 
k=l i=l 
In this model, p^j^ is the frequency of the i*^^ allele at the locus 
and Ap^^ is the rate of change of the 1^^ allele at the k*"^ locus during 
selection; and 
k=l ifi' 
A n 
DQI = E E Ap,, Ap.,, d. ; 
k=l i^i' 1 k XI k 
" k=l «•"i" ' "i'k''""'!'; 
DL"' • Jj,"'lk<Plk - Pi'k'^H'k' 
£ n 
HQII' = E E Ap Ap , d , . 
k=l ifi' 1 K 11 k 
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AOI is the estimate of the weighted sum of the homozygous or additive 
effects contributing to the mean of the base population. AOI is also 
an estimate of the mean of a random sample of inbred lines developed 
from the base population. 
Twice DOI is the weighted sum of the heterozygous or dominance 
effects in the CO. DOI is also an estimate of the amount of inbreeding 
depression observed after one generation of selfing. 
The ALI term is a linear function of the changes in allelic 
frequencies due to selection, weighted by additive effects. DLI and 
DQI are linear and quadratic functions, respectively, of the changes in 
allelic frequencies, weighted by heterozygous effects. DQI is also an 
estimate of the reduction of the predicted gain in the population per 
se, due to finite population size. 
DLII' is a linear function of the changes in allelic frequencies in 
the population, the difference in initial frequencies in the and 
prime population and dominance effects. 
HQII' is the quadratic function for the changes in allelic 
frequencies and heterozygous effects in the cross of the and 
prime population. HII' is an estimate of heterosis in the cross of the 
and the prime population. The HII', DLII' and DLI'I terms are 
functions of the differences in allelic frequencies in the base 
populations. 
In the "Population crosses", where the population selfed and the 
population crosses selfed were not included, the estimation of AOI, 
DOI, ALI and DLI is not possible. We can, however, estimate the 
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following parameters: (AOI)' = AOI + 2D0I and (ALI)' = ALI + DLI. 
In the "Population evaluation" experiments the C4-populations and 
C4-population-crosses were included. Separate estimates of the ALI and 
DLI terms were estimated for cycles 0 to 4 [ALI (0-4), DLI (0-4) ] and 
cycles 4 to 8 [ALI (4-8) and DLI (4-8)1, respectively. 
Response to selection 
Definitions: The following terms are used for the response to 
selection on a per cycle basis: 
AG^ = realized response per cycle, estimated from the entry means 
adjusted for the effects of drift. 
AGp = predicted response per cycle, calculated by using the 
following equation: 
8 2 1 
AG} = [ Z SD 
P J=1 J J 
where: SD^ is the selection differential for the cycle of selection; 
and hj is heritability for the cycle of selection, h^ was calculated 
from variance components estimates from the evaluation phase of 
recurrent selection. 
The expected change in the mean of a large random mating population 
can be expressed as 
Z n 
AG = 2 E Z Ap a., (Kempthorne, 1973); and 
P k=l i=l ^ 
n 
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In this expression: 
ct^j^ is the average effect of an allelic substitution; 
Pj is the frequency of the allele at the locus; 
- vij^) is the deviation of the genotype with the i^^ and j 
alleles from the mean of all genotypes at the 
locus ; and 
"k • gPik'jAjk • 
From the definition of the ALI and DLI terms of the model, we note that 
£ n £ n 
E(ALI + DLI) = Z Z Ap a + E Z Ap.,p.,,d , 
k=l i=l k=l i=l IK 1 
where: E(X) indicates the expected value of X. Therefore: 
AGp = E[2(ALI + DLI)] 
With selection in small populations the change in allelic frequencies 
is due to two forces: the change due to selection, plus the 
change in allelic frequencies due to sampling (genetic drift), Ap^^g' 
Ap^j^ = Ap^^g + Ap^kg" Ap^ks predictable in amount and direction, 
while Ap^^g can be predicted in magnitude only from the variance of the 
change in gene frequency due to drift: 
^^^Pikg) " Pik(l - (Falconer, 1960); 
if GO, V(Ap^^g) -> 0. 
Where: = the effective population size = N, the number of lines 
recombined each cycle of recurrent selection. 
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The variance of the change in allelic frequencies due to drift is 
a function of the allelic frequencies and the effective population size. 
Since the number of lines recombined each cycle of recurrent selection 
is only 10 (i.e., = 10), the variance of the change in allelic 
frequencies is not equal to zero. 
For a trait affected by many loci with small effects, the sum of 
the expected changes in allelic frequencies due to drift is zero : 
il 
Drift, therefore, should have no effect on the estimates of ALI and DLI. 
However, the change in allelic frequencies squared is always positive: 
£ n 
Z Z (Ap.. )' > 0. 
k=l i=l ® 
If the number of lines recombined each cycle is small, 
& n 2 «, n 2 
E E (Ap., ) may be large relative to E E (Ap., ) , because the 
k=l i=l k=l i=l 
change in gene frequency per cycle due to selection is expected to be 
small. AG^ can be estimated from entry means as follows: 
8 
E AG^ = 2[(C^j X Cjq) - Cjq] = 2[ALI(J) + DLI(J)]; 
J=1 
where : 
Cjj is the observed mean of the population after J cycles of 
selection; and 
is the mean of the base population; so that 
£ n 
e(AG ) = 2E(ALI + DLI) = 2 E E Ap., ex., = AGI . 
^ k=l i=l P 
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Using the parameters in the model, the realized direct and indirect 
responses to selection can be estimated. The realized direct response 
to progeny selection is equal to 2ALI + DLI, estimated from 
[(Cjj X CJQ) selfed - C^Q selfed]. The same comparison is an indirect 
response to half-sib family selection. 
The realized direct response to half-sib selection (with an 
unrelated tester) is the performance of the population in crosses with 
the testers (T) used in BSK(HI) [i.e., (C^J x T) - (C^ Q X T)], estimated 
as ALI + DLI + DLII'. The change in performance of BSK(S)Cj x T is an 
indirect response to progeny selection. If the testers are different 
from those used in BSK(HI), as In the "Population crosses" experiments, 
(ALI)' + DLII' is an indirect response to selection for both methods. 
The change in the mean of the population per se is also an indirect 
response for both methods. 
The decrease in the mean of a character in the population per se due 
to the loss of heterozygote genotypes, as a consequence of drift, 
2 
accumulated over J cycles of selection is estimated by 2DQI x J . 
Estimation of parameters 
The overall entry means, calculated from the entry means adjusted 
for lattice block differences in each environment, were used to estimate 
the parameters of the genetic model. This was done by using least 
squares methods for the multiple regression procedure. This Involved 
equating the means to the appropriate functions of defined parameters. 
This can be expressed. In matrix notation, as follows; 
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Y = xê^ + JE ; 
where : 
Y is a [n X 1] vector of adjusted treatment means, and n = number 
of treatments involved; 
X is a [n X m] matrix of coefficients of the parameters, and m = 
the number of parameters and the number of columns in the X matrix 
^ is a [m X 1] vector of parameters to be estimated; and 
e is a [n X 1] vector of residuals. 
The normal equations for such a model are represented as: 
[X'X]| = X'Y, and 
the solution to these equation is; 
I = [X'X]"^ X'Y, if [X'X]~^ exists. 
The sum of squares due to the model is calculated by 
SSmodel " Â'X'I; ""1 
the variance-covariance matrix of used to calculate the appropriate 
standard errors of the parameters, is: 
V(|_) = [x'xf^a^; 
2 
where; a is the entry by environment interaction mean square or the 
pooled error term from the combined analysis of variance. 
The vector of predicted values (Y) is calculated as follows: 
i = xi-
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RESULTS 
"Population Evaluation" 
The combined analysis of variance for Experiments 75/78 (Table 4) 
indicates significant differences among entries for all traits (P _< 0.01). 
The entry by environment interaction mean squares were significant for 
all traits, except plant height, ear height, and rind strength. The 
magnitude of the entry by environment interaction mean square, however, 
was much lower than the entry mean square, ranging from 2.5% for grain 
yield to 22.4% for moisture. This suggests that changes in magnitude 
were more important than changes in ranking across environments. This 
is also expressed by the high repeatabilities observed across environ­
ments, e.g., 97.4% for grain yield and for the agronomic traits ranging 
from 77.6% for percent moisture to 93.7% for plant height. These 
results are expected because of the differences in the genetic make-up 
of the entries included in the experiments, ranging from single cross 
checks to a bulk of SgS. 
The experiment was designed to estimate the genotypic means of the 
different entries in a random sample of environments. The source of 
variance due to entries, therefore, is of major importance to establish 
statistically significant differences among entries. 
No significant differences among entries were detected for percent 
dropped ears in any environment, except Kanawha in 1982. In the 
combined analysis of variance the differences among entries for percent 
dropped ears were not significant and no significant estimates of 
Table 4. Combined analysis of variance for Experiments 75/78 of the "Population evaluation" 
Mean squares 
Grain Lodging Height Rind ^ 
strength Source df^ yield Moisture Root Stalk Plant Ear 
q/ha "/ kg cm 
Environments (E) 7 11398.4 1108.84 10572.2 105635.9 67066.3 
(3) 
9113.7 
(3) 
4032.1 
(5) 
Replications/E 8 1242.4 8.47 141.7 277.2 4091.0 
(4) 
371.3 
(4) 
52.8 
Entries (G) 63 5110.7** 16.14** 1236.4** 855.2** 1500.6** 753.4** 429.0** 
G X E 441 130.5** 3.61** 206.6** 164.6** 94.5 
(189) 
48.7 
(189) 
49.8 
Pooled error 406 95.1 2,76 
(448) 
77.2 
(434) 
87.1 
(434) 
88.1 
(196) 
47.9 
(210) 
46.6 
(308) 
Total 1023 
^The degrees of freedom, if different from those indicated in the df column of the table, 
appears in parenthesis below the respective mean square. 
^Mean square multiplied by 10^. 
**Indicates level of significance, P ^  0.01. 
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parameters were observed by fitting the means to the genetic model (data 
not shown). No changes in frequencies of alleles responsible for 
dropped ears in BSK could be detected. 
Differences among entries in Experiment 175 (Table 5) were not 
significant (P ^  0.01) for the stalkrot scores (Rotl, Rot2, and 
Stalkrot). The entry by environment interaction mean square was 
significant only for days to mid silk, Rot2 and Stalkrot. Fitting the 
stalkrot ratings to the genetic model indicated that no significant 
(P _< 0.05) changes occurred for those traits during the eight cycles of 
two methods of recurrent selection in Krug. 
The mean of the single-cross check B73 x Mol7 of 103.3 q/ha (Table 
6) indicated favorable growing conditions in the environments sampled. 
High incidents of stalk lodging are evident by the high percentage of 
broken stalks in many entries. The C.V.s were acceptable for most 
traits (Table 6). The high C.V.s for percent root lodging and the 
pollen-silk interval (72.6% and 54.5%, respectively) are mainly due to 
low experimental means for those traits (12.1% and 2.7 days, 
respectively). 
The combined means for the BSK populations per se and selfed are 
given in Table 7. The mean of the highest yielding BSK population, BSK 
(HI)C8, is significantly lower than the mean of BS13(S)C3 (Table 6), an 
elite Stiff Stalk population developed at Iowa State University. The 
mean of the highest yielding bulk of Sj^s from BSK(S)C8 was lower 
yielding than a bulk of SgS from BS13(S)C3. The difference is not 
statistically significant, but note the difference in generations of 
Table 5. Combined analysis of variance for Experiment 175 of the BSK "Population evaluation" 
Mean squares 
Source df^ 
Days to Pollen-silk 
interval^ 
Root 
strength 
Stalkrot rating 
Mid-pollen" Mid-silk" Eotic Rot2c Stalkrot^ 
days kg 1-6 1-6 1-12 
Environments (E) 1 7700.6 3128.5 1012.5 46942.6 30080.6 16288.1 90638.6 
Replication/E 2 47.9 109.3 16.6 4.3 93.9 49.3 110.8 
Entries (G) 63 144.9** 219.0** 49.6** 1114.4** 98.5 65.7 303.7 
G X E 63 23.0 36.6** 30.6 204.6 97.6 89.4* 355.3* 
Pooled error 112 15.8 19.3 21.9 280.4 74.0 56.2 235.6 
(126) (126) (126) (126) (126) 
Total 241 
^The degrees of freedom, if different from those indicated in the df column of the table, 
appears in parenthesis below the respective mean square. 
^Mean squares multiplied by 10. 
^4ean squares multiplied by 10^. 
*,**Indicates level of significance, P _< 0.05 and P ^  0.01, respectively. 
Table 6. Means of testers and checks in Experiments 75/78 combined over environments 
Grain Lodging Strength Height Days to 
Pollen-
silk 
yield Moisture Root Stalk Root Rind Plant Ear Mid-pollen Mid-silk Interval 
Testers: 
q/ha 
— %  kg days 
WF9 X W22 71.9 20.1 9.2 24.6 150.9 4.49 204.0 101.0 16.8 19.8 3.0 
M14 X B14A 67.5 20.3 2.6 36.0 143.7 3.58 217.7 106.7 20.5 21.5 1.0 
Checks : 
B73 X Mo17 103.3 21.7 6.0 21.5 148.6 5.94 230.3 122.3 20.3 22.3 3.0 
BS13C0 72.3 25.2 6.9 27.8 123.6 5.62 232.2 127.0 23.5 26.3 2.8 
BS13(S)C3 74.4 23.7 5.4 37.1 115.8 4.17 217.3 120.0 24.0 25.8 1.8 
BS13(S)C3 
SL's 
43.1 23.3 7.5 31.9 104.1 4.04 194.3 106.1 25.5 28.8 3.3 
2 
BS18 63.7 22.1 6.6 44.0 123.4 3.67 216.5 115.4 18.8 20.5 1.7 
Experiment 
mean 
60.2 22.4 12.1 38.7 125.8 4.08 221.6 118.9 20.8 23.5 2.7 
C.V. (%) 16.2 7.4 72.6 24.1 13.3 14.1 3.9 2.8 6.0 5.9 54.4 
Table 7. Means for grain yield and agronomic traits of the BSK populations per se and selfed, 
combined over environments 
Grain Lodging Height Strength Days to 
Pollen-
silk 
Populations yield Moisture Root Stalk Plant Ear Root Rind Mid-pollen M3.d-silk interval 
q/ha — — — —  days 
per se: 
CO 48.7 22.1 25.6 41.4 231.6 131.5 118.1 4.17 21.5 24.0 2.5 
(S)C4 62.1 21.7 8.9 39.0 227.0 124.2 124.6 4.31 19.8 22.5 2.7 
(HI)C4 52.9 21.8 25.3 39.9 229.5 128.1 120.0 3.39 20.5 23.5 3,0 
(S)C8 60.1 22.1 2.6 51.7 227.2 118.0 122.7 3.43 20.3 21.6 1.3 
(HI)C8 64.5 23.4 17.0 36.0 212.9 112.5 119.3 3.83 20.6 22.6 2.0 
Selfed: 
CO 27.7 22.4 24.4 40.4 210.2 114.1 98.4 2.77 23.8 27.9 4.1 
(S)C4 39.0 22.1 5.8 41.0 209.3 114.7 124.0 3.63 21.0 22.0 1.0 
(HI)C4 31.9 22.2 24.0 39.8 216.2 119.7 101.5 3.67 22.8 27.8 5.0 
(S)C8 41.3 21.7 2.4 49.9 210.0 105.5 117.4 2.40 21.8 23.6 1.8 
(HI)C8 39.1 22.8 15.1 34.1 200.5 105.8 102.5 3.79 22.5 24.8 2.3 
LSD. n r  7.9 1.3 10.0 8.9 9.4 6.8 22.1 0.56 1.9 2.7 2.2 
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self-pollination. The mean of BSK(S)C4 is not significantly different 
from the mean of BSK(HI)C8. Four cycles of selection have resulted 
in a population with a yield as high as the population developed by 
eight cycles of half-sib selection. The difference between BSKCO and 
BSK(HI)C4 is not significant, but a significant difference exists 
between the C4 and the C8 of BSK(HI). In BSK(S), the difference between 
the CO and the C4 is significant, but no significant difference is 
observed between the C4 and the C8. The same comparisons pointed out 
for the BSK populations per se hold for the populations selfed, 
suggesting an approximately parallel observed response for the two 
groups (Figure 1). 
The amount of inbreeding depression for the BSK populations observed 
between the SQ and the generation (averaged over populations) was 
37.9% or 21.9 q/ha. The difference between the SQ and generation was 
significantly larger for BSK(HI)C8 than for BSK(S)C8 (39.4% vs 31.3% or 
25.4 q/ha vs 18.8 q/ha, respectively), indicating that more inbreeding 
depression occurred with one generation of self-pollination in BSK(HI)C8 
than in BSK(S)C8. 
Table 8 contains the mean grain yields for the BSK populations in 
crosses with testers used in the BSK(HI) program. The means of the 
BSKCO crosses are significantly lower than the means of the improved 
populations in crosses with the same testers, except for BSK(S)C8 x 
(M14 X B14A). The difference between the two methods is not significant 
on the average. The only exception is observed with the tester B14 x 
M14A. The mean of this single cross was low (67.5 q/ha, Table 6), 
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-o per se 
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Populations 
selfed CD 
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Cycles of selection 
o—-o Observed values BSK(S) 
zy—A Observed values BSK(Hl) 
Figure 1. Observed changes in grain yield (q/ha) in the Krug population 
per se and selfed, associated with eight cycles of two 
methods of recurrent selection 
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compared to other checks and is not significantly different from BSKCO x 
(M14 X B14A). This indicates a lack of specific combining ability of 
BSKCO and BSK(S)C8 with this tester. In BSK(HI), where M14 x B14, or 
combinations with M14 x B14, were used as testers, selection resulted 
in better specific combining ability with this single cross. 
Table 8. Means for grain yield (q/ha) of the BSK-populations in 
crosses with testers used in the BSK(HI) program, combined 
over environments 
BSK Testers 
population B73 WF9 x W22 M14 x B14A Mean 
CO 84.3 61.8 67.1 71.1 
(S)C8 94.7 74.8 66.4 78.6 
(HI)C8 93.8 72.1 74.2 80.0 
The means given in Tables 7-11 were used to estimate the parameters 
of the genetic model (Hammond and Gardner, 1974; Smith, 1983). 
The least square estimates of the parameters for grain yield are 
presented in Table 12. The model used to analyze the grain yield means 
of the BSK population diallel (Table 9) and the diallel selfed (Table 
10) resulted in a correlation between observed and predicted values of 
0.99 and a nonsignificant lack-of-fit mean square (F^Q. = 99.8/130.5 
= 0.76^ '^ '). Separate ALI and DLI terms for cycles 0-4 and 4-8 and an 
average DLII' for all testcrosses, except for BSK(S) x (M14 x B14A) 
were estimated. 
Table 9. Means for grain yield and agronomic traits of the diallel 
crosses among BSK populations, combined over environments 
Crosses 
Grain 
yield Moisture Root 
Lodging 
Stalk 
q/ha % 
CO 48.7 22.1 25.6 41.1 
CO X (S)C4 61.9 21.6 15.4 45.4 
CO X (HI)C4 54.7 21.9 32.7 37.9 
CO X (S)C8 65.2 22.8 7.8 45.0 
CO X (HI)C8 61.9 23.4 29.7 39.0 
(S)C4 X (S)C8 61.1 21.3 2.6 50.8 
(S)C4 X (HI)C4 61.6 21.8 15.0 48.7 
(S)C4 X (HI)C8 69.2 22.6 15.9 36.1 
(S)C8 X (HI)C4 70.3 21.8 6.5 46.7 
(S)C8 X (HI)C8 71.1 22.2 9.5 46.0 
(HI)C4 X (HI)C8 60.0 22.0 22.8 37.6 
IA»0.05 7.9 1.3 10.0 8.9 
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Height Strength Days to Pollen-silk 
Plant Ear Root Rind Mid-pollen Mid-silk interval 
231.6 131.5 118.1 4.17 21.5 24.0 2.5 
235.5 127.3 123.5 3.99 19.5 22.8 3.3 
233.0 129.8 109.1 4.13 21.0 25.3 4.3 
233.5 123.7 137.4 3.90 18.5 23.3 4.8 
222.1 119.6 135.8 3.76 19.3 22.8 3.5 
227.2 121.7 127.1 3.54 19.0 21.3 2.3 
230.8 126.0 127.6 3.45 19.0 22.5 3.5 
218.2 119.0 133.8 3.63 19.0 21.0 2.0 
234.2 126.2 124.1 3.67 18.8 21.0 2.2 
211.3 111.2 146.1 3.58 17.5 19.5 2.0 
215.0 118.2 114.4 3.67 19.0 22.0 3.0 
9.4 6.8 22.1 0.56 1.9 2.7 2.2 
Table 10. Means for grain yield and agronomic traits of the diallel 
crosses selfed among BSK populations, combined over 
environments 
Crosses 
selfed 
Grain 
yield Moisture Root 
Lodging 
Stalk 
q/ha % 
CO 27.7 22.4 24.4 40.4 
CO X (S)C4 33.1 22.2 15.8 47.3 
CO X (HI)C4 33.6 22.6 28.1 41.9 
CO X (S)C8 40.9 22.2 5.8 38.7 
CO X (HI)C8 34.0 23.4 28.8 40.7 
(S)C4 X (S)C8 45.1 21.3 2.6 48.7 
(S)C4 X (HI)C4 40.8 21.8 17.1 46.8 
(S)C4 X (HI)C8 42.4 22.6 14.1 44.5 
(S)C8 X (HI)C4 43.4 21.8 5.4 47.5 
(S)C8 X (HI)C8 43.6 22.2 5.2 49.1 
(HI)C4 X (HI)C8 38.3 22.0 19.6 41.3 
iaDo.05 7.9 1.3 10.0 8.9 
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Height Strength Days to Pollen-silk 
Plant Ear Root Rind Mid-pollen Mid-silk interval 
"Cni — — — — — —  -kg——— days 
210.2 114.1 98.4 3.77 23.8 27.9 4.1 
212.4 117.4 112.4 3.76 23.0 27.3 4.3 
216.8 119.7 93.3 3.90 22.5 28.3 5.2 
219.8 116.8 114.3 4.13 20.8 25.3 4.5 
203.6 110.0 103.4 4.04 23.5 26.8 3.3 
209.9 108.5 107.3 3.31 19.8 22.0 2.3 
211.8 117.3 112.4 3.67 22.5 25.3 3.5 
202.0 110.3 102.6 3.63 21.8 24.0 2.0 
216.3 116.5 102.9 3.63 21.5 24.3 2.2 
194.6 102.9 127.0 3.31 20.5 23.3 2.0 
195.9 105.8 105.3 3.63 22.3 25.0 3.0 
9.4 6.8 22.1 0.56 1.9 2.7 2.2 
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Table 11. Means for agronomic traits of BSK-populatlons in crosses 
with testers used in the BSK(HI) program, combined over 
environments 
BSK Tester 
Trait population B73 WF9 X W22 M14 X B14A Mean 
Moisture CO 22.5 21.4 21.5 21.8 
(%) (S)C8 22.4 21.2 22.2 21.9 
(HI)C8 23.0 21.7 22.0 22.2 
®^°0.05 1.3 0.8 
Root CO 17.3 17.3 8.4 14.3 
lodging (S)C8 3.2 2.8 3.3 3.1 
(%) (HI)C8 24.2 14.4 8.7 15.8 
LSDo.05 10,0 5.8 
Stalk CO 30.9 30.4 33.3 31.5 
lodging (S)C8 27.4 33.9 45.5 35.6 
(%) (HI)C8 26.8 27.2 35.6 29.9 
LSD- __ 8.9 5.1 0.05 
Root CO 131.1 125.5 144.0 133.5 
strength (S)C8 157.4 157.9 152.8 156.0 
(kg) (HI)C8 132.8 138.8 133.9 135.2 
LSDo.05 22.1 12.8 
Rind CO 5.08 4.35 4.13 4.52 
strength (S)C8 4.72 4.22 3.86 4.27 
(kg) (HI)C8 4.94 4.22 3.86 4.34 
LSD„ 0.56 0.32 0.05 
Plant CO 243.6 223.8 224.0 230.5 
height (S)C8 241.4 214.4 220.8 225.5 
(cm) (HI)C8 233.1 211.6 219.6 221.4 
iaDo.05 9.4 5.4 
Ear CO 135.3 118.9 118.9 124.4 
height (S)C8 130.5 107.7 113.2 117.1 
(cm) (HI)C8 125.8 111.1 117.0 118.0 
LS»o.05 6.8 3.9 
Days to CO 21.3 19.3 19.9 20.2 
mid-pollen (S)C8 19.3 17.8 18.5 18.5 
(HI)C8 21.3 18.3 19.5 19.6 
^ °^0.05 1.9 1.1 
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Table 11. (Continued) 
BSK Tester 
Trait population B73 WF9 X W22 M14 X B14A Mean 
Days to CO 25.5 23.6 21.8 23.6 
mid-silk (S)C8 20.8 21.0 19.8 20.5 
(HI)C8 22.3 21.5 20.5 21.4 
LSDO.05 2.7 1.6 
Pollen-silk CO 4.2 4.3 1.9 3.5 
interval (S)C8 1.5 3.2 1.3 2.0 
(days) (HI)C8 1.3 3.2 1.0 1.8 
LSD. ns 2.2 1.3 
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Table 12. Least square estimates of genetic parameters for grain 
yield (q/ha) from the BSK-population-diallel and from 
crosses of BSK-populations with testers used in the 
BSK(HI) program 
Parameter Method of selection 
(cycle) BSK(S) S.E. BSK(HI) S.E. 
AO 5.27 3.74 5.27 3.74 
DO 22.10 2.39 22.10 2.39 
AL (0-4) 1.61 0.77 1.13 0.77 
AL (4-8) 0.75 0.77 -0.19 0.77 
DL (0-4) 0.73 1.00 -0.10 1.00 
DL (4-8) 0.95 1.08 2.44 1.08 
DQ (0-8) -0.175 0.037 -0.090 0.037 
IIQII' [BSK(S), BSK(HI)] -0.048 0.036 -0.048 0.036 
HII' (BSK, Testers)* 18.52 1.09 18.52 1.09 
HII' (BSK, B73) 28.51 1.34 28.51 1.34 
DLII' (BSK, Testers)^ -0.60 0.39 -0.60 0.39 
DLII' (BSK, M14 X B14A) -1.77 0.52 -0.60 0.39 
^Combined HII' term for BSK x (WF9 x W22) and BSK x (M14 x B14A). 
D^LII' estimate averaged over all testcrosses, except BSK(S) x 
(M14 X B14A). 
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The estimate of AOI, i.e., the intercept of homozygous effects, is 
not significantly different from zero. AGI passes through a minimum if 
the average frequency of favorable alleles affecting yield in the base 
population is equal to one half. The highly significant estimates for 
the intercept of heterozygous effects (DDI, maximum when p = 0.5) 
indicates large effects due to dominance for alleles affecting yield in 
BSK. The effect of finite population size (DQI) is negative and signif­
icantly different from zero for both methods. The absolute value of 
DQ for BSK(S) is significantly (P ^  0.01) larger than the absolute value 
of DQ for BSK(HI), indicating that drift had a larger effect when 
selection was based on the performance of lines per se. 
Estimates of the All and DLI terms are not significantly larger 
than zero, except AL (0-4) for BSK(S) and DL (4-8) for BSK(HI). 
Differences between ALI terms and between DLIs were not significant. 
Differences between ALI and DLI did not reach significance, except 
for BSK(HI) (4-8), where the estimate of DLI was larger than ALI which 
indicates that the gain in the population per se is larger than in the 
population selfed for cycles 4-8 of BSK(HI). Figure 2 shows the per­
formance of the improved population in crosses with the base population, 
BSKCO. Crossing the CJ to the CO allows the estimation of the weighted 
changes in allelic frequencies (ALI + DLI), independent of the effects 
of drift. The comparison of (BSK(S)C4 x BSKCO) - BSKCO, using the pre­
dicted values, is equal to 9.4 q/ha. The same comparison for BSK(HI) is 
4.1 q/ha, indicating that selection based on selfed progenies [BSK(S)] 
was more than twice as effective in increasing the frequency of favorable 
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Crosses 
selfed 
c= 
SE 
Cycles of selection 
o Observed values BSK(S) 
A Observed values BSK(HI) 
Figure 2. Grain yield (q/ha) response of the improved BSK populations 
in crosses with the original population and of the crosses 
selfed 
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alleles in the Krug population than selection based on the performance 
in crosses with testers [BSK(HI)]. Similar comparisons can be con­
structed for cycles 4-8 for BSK(S) (6.8 q/ha) and for BSK(HI) (9.0 
q/ha), indicating the reduced efficiency (not significantly) of BSK(S) 
in cycles 4-8 and the Increased efficiency of BSK(HI) in cycles 4-8, 
compared to their respective rates in cycles 0-4. 
HQII', which is defined as the product of the change in allelic 
frequencies due to selection, was not significantly different from zero. 
Interpretation of this term is difficult, when the estimate is equal to 
zero, since there are several cases which would result in an expected 
value of zero for HQII'. One such case, for instance, would be if the 
change in gene frequency is equal to zero (Ap = 0) in one population. 
Another possibility is that Ap > 0 for some loci and Ap < 0 for other 
loci in one or both populations, which cancel each other, when summing 
over loci. 
The HII' terms of the model are significant (P ^  0.01) for crosses 
between the BSK populations and the testers. The HII' is a function of 
the base population, which was the same for both methods of recurrent 
selection. The heterosis effect is larger with B73 than with the single 
crosses WF9 x W22 and M14 x B14A. 
The DLII' were negative, but reached significance only for BSK(S) 
in crosses with M14 x B14A (P _< 0.01). A significant negative DLII' 
estimate for BSK(S) indicates that the indirect response in crosses with 
this tester is less than the indirect response in the population per se 
and the direct response in the population selfed. The significant 
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negative DLII' for BSK(S) in crosses with M14 x B14A is also an indica­
tion of the low specific combining ability of BSK(S) with this tester, 
as noted earlier. 
Linear combinations of parameters from the model, estimates of 
direct and indirect responses for grain yield, adjusted for the effects 
of drift, are given in Table 13. The gains in the population per se 
are indirect responses for both methods of selection. For cycles 0-4, 
the realized genetic gain per cycle (2ALI + 2DLI) for BSK(HI) is only 
44.2% of the realized genetic gain for BSK(S). For cycles 4-8, the 
response in BSK(HI) was significantly larger than in the first four 
cycles. For BSK(S) the response in cycles 4-8 was smaller than in 
cycles 0-4, but the difference between the two segments does not reach 
statistical significance. The above changes in effectiveness of both 
methods for cycles 4-8 resulted in a nonsignificant difference between 
methods. 
The rates of improvement in the populations selfed are parallel to 
their respective rates in the populations per se, except for cycles 4-8 
in BSK(HI), where the rate is smaller in the population selfed 
(DLI > ALT). 
The response to selection in the population per se and the popula­
tion selfed, adjusted for the effects of drift, are given in Figure 3. 
Figure 4 is an overlay of Figure 1 and Figure 3 and highlights the large 
effects that finite population size had on the response to recurrent 
selection in Krug. 
The realized gains in crosses with the testers used in BSK(HI) are. 
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Table 13. Realized direct and indirect responses per cycle for grain 
yield for BSK(S) and BSK(HI) in the populations per se, 
selfed and in crosses with testers used in BSK(HI) 
AG S.E. 
r 
Populations per se (2ALI + 2DLI) 
BSK(S) (0-4) 4.68 0.82 
BSK(HI) (0-4) 2.07 0.82 
BSK(S) (4-8) 3.40 1.01 
BSK(HI) (4-8) 4.50 1.01 
Populations selfed (2ALI + DLI) 
BSK(S) (0-4) 3.95 0.72 
BSK(HI) (0-4) 2.16 0.72 
BSK(S) (4-8) 2.45 0.79 
BSK(HI) (4-8) 2.05 0.79 
Populations x Testers^ (ALI + DLI + DLII') 
BSK(S) (0-4) 1.74 0.40 
BSK(HI) (0-4) 0.43 0.39 
BSK(S) (4-8) 1.10 0.44 
BSK(HI) (4-8) 1.65 0.41 
Populations x (#14 x B14A) (ALI + DLI + DLII') 
BSK(S) (0-4) 0.57 0.51 
BSK(HI) (0-4) 0.43 0.41 
BSK(S) (4-8) -0.07 0.51 
BSK(HI) (4-8) 1.65 0.51 
^Average estimate for all testcrosses except BSK(S) x (M14 x 
B14A). 
Figure 3. Changes in grain yield (q/ha) in the population per se and 
selfed, adjusted for the effects of finite population size 
(drift), with eight cycles of two methods of recurrent 
selection in BSK 
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Figure 4. Observed and adjusted changes in grain yield (q/ha), 
associated with eight cycles of two methods of recurrent 
selection in BSK 
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on the average [excluding BSK(S) x (M14 x B14A)] significantly (P _< 0.01) 
larger for BSK(S) for cycles 0-4 (Table 13). The difference between the 
two methods is not significant for cycles 4-8, due to a nonsignificant 
decrease in response for BSK(S) and a significant Increased response in 
BSK(HI). A higher average response in crosses with testers could be 
expected for Sj^  recurrent selection if this method is more effective in 
increasing the frequency of favorable alleles in the population, as is 
indicated in the populations per se and selfed. If, however, selection 
is based on the performance in crosses with testers, it is possible that 
selection results in both increasing the frequency of favorable alleles 
in general, as well as increases at loci for which the tester is fixed 
for the unfavorable allele. This could be the case with the BSK(HI) 
program with the M14 x B14 tester. 
The predicted gains for yield, based on heritability and selection 
differential estimates from the yield testing phases of both methods of 
recurrent selection, are presented in Table 14. Average predicted gains 
(AGp) for the eight cycles were calculated because there is no consis-
tent change in the product of the heritabilities (hj) and selection 
differentials (SDj) across cycles. The predicted gains are for the 
direct responses of each method. 
The rates of gain, adjusted for the effects of finite population 
size, are 44.4% and 25.5% of the predicted gain for progeny selection 
for cycles 0-4 and 4-8, respectively. For BSK(HI), the adjusted gains 
per cycle are 13.0% of the predicted gain for cycles 0-4 and 50% of the 
predicted gain for cycles 4-8. The discrepancy between the predicted 
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Table 14. Estimate of heritabilities and selection differentials for 
grain yield for eight cycles of two methods of recurrent 
selection in BSK 
BSK(S) BSK(HI) 
Cycle 
S Year SDj •if 
CO 1954 0.54 11.5 0.49 5.0 
CI 1958/59 0.90 10.6 0.75 5.9 
C2 1962 0.81 9.2 0.32 4.8 
C3 1965 0.83 10,0 0.42 4.7 
C4 1968 0.79 8.2 0.59 5.4 
C5 1971 0.78 11.1 0.57 7.7 
C6 1974 0.74 14.8 0.49 9.8 
C7 1977 0.82 12.8 0.29 13.0 
AGpS = 8.9 AGpHI = 3' 3 
E^stimates from variance components from selection trials in q/ha 
(From Hallauer and Miranda, 1981, p. 133-134). 
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and the realized gains is considerable in all comparisons. 
Least square estimates of parameters of the model and estimates of 
realized changes for the agronomic traits measured in Experiments 75/78 
and 175 are given in Table 15. The correlation between observed and 
predicted values for those traits were high and ranged from 0.83 for 
the pollen-silk interval to 0.97 for percent root lodging and plant and 
ear height. The lack-of-fit mean squares for the model were not 
significant for any trait. For all agronomic traits an average DLII' 
was estimated for all testers. 
Homozygous effects (AGI) were significant for all traits (P _< 0.01). 
The intercept of heterozygous effects was significant for root 
strength, plant and ear height, pollen and silk dates and pollen-silk 
interval (P ^  0.01), indicating that loci with some degree of direc­
tional dominance are controlling those traits. The effects of finite 
population size (DQI) were significant for root strength, plant height, 
days to mid-pollen and the pollen-silk interval (P ^  0.01, 0.05, or 
0.1). The difference between methods for the effects of drift are sig­
nificant for only plant height, where the inbreeding depression due to 
finite population size was significant for BSK(S). The quadratic 
effects observed for percent root lodging cannot be attributed to the 
inbreeding effects of drift because there is no evidence of directional 
dominance observed for this trait in BSK (DOI = 0). 
A significant linear increase for percent moisture was detected for 
cycles 4-8 of BSK(HI), expressed in all groups of entries (populations 
per se, populations selfed and in testcrosses). None of the differences 
between methods is significant. 
Table 15. Least square estimates of parameters of the model for 
agronomic traits and adjusted correlated responses to 
selection 
Estimates 
Population 
(Cycle) Moisture Root 
Lodging 
Stalk 
AOI (homozygous effect) BSK 22.76** 23.96** 39.83** 
DOI (heterozygous effect) BSK -0.33 1.30 0 .80  
2(ALT + DLI) 
(Response for 
populations per se) 
BSK(S) (0-4) 
BSK(HI) (0-4) 
BSK(S) (4-8) 
BSK(HI) (4-8) 
-0.09 
-0.04 
0.30 
0.64** 
-5.88** 
1.17 
-4.27** 
1.37 
0.19 
-0.20 
1 . 6 8  
- 1 . 6 1  
2ALI + DLI 
(Response for 
populations selfed) 
BSK(S) (0-4) 
BSK(HI) (0-4) 
BSK(S) (4-8) 
BSK(HI) (4-8) 
-0 .10 
-0.07 
-0.00 
0.54** 
-5.10** 
0.33 
-3.24** 
-0 .28 
1 . 2 1  
0.42 
0.73 
-1.50+ 
ALI + DLI + DLII'^ 
(Response for 
populations by tester 
crosses) 
BSK(S) (0-4) 
BSK(KI) (0-4) 
BSK(S) (4-8) 
BSK(HI) (4-8) 
-0.07 
- 0 . 1 1  
0.12+ 
0.23** 
-1 .82**  
0 . 1 1  
-1 .02+  
0 . 2 1  
0 . 2 1  
0 . 2 2  
0.96* 
-0.48 
DQI 
(Effect of finite 
population size) 
BSK(S) (0-8) 
BSK(KI) (0-8) 
-0.007 
-0.009 
0.14** 
-0 .16** 
0.02  
0.00 
Response in testcrosses averaged over testers (B73, WF9 x W22, and 
M14 X B14A). 
+,*,**Indicate level of significance, P < 0.1, P j< 0.05, and 
P < 0.01, respectively. 
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Strength Height Days to Pollen-silk 
Root Rind Plant Ear Mid-pollen Mid-silk interval 
—————kg—— — ———————cm— —— days 
77.64** 3.70** 192.26** 101.82** 26.22** 32.41** 6.19** 
20.19** 0.22 19.92** 14.39** -2.35** -4.05** -1.70** 
3.35 -0.01 0.41 -1.14 -0.84** -0.59* 0.25 
-0.12 -0.16** -0.54. -0.70 -0.47* -0.18 0.28 
4.17 -0.04 2.29^ -0.91 -0.77** -0.27 0.50+ 
6.25* -0.03 -5.17** -4.62** -0.53* -0.39 0.14 
5.37 -0.07 -0.07 -0.11 -0.80** -1.39** -0.59** 
0.57 -0.06 0.55 0.74 -0.34* -0.25 0.09 
2.04 0.01 1.64+ -1.73* -0.48* 0.03 0.51* 
3.27 0.00 -4.72** -4.21** -0.31 -0.67* -0.36 
2.58* -0.02 -1.09* -0.95* -0.22* -0.45** -0.23* 
-1.42 -0.07* 0.02 0.19 -0.05 -0.20 -0.15 
2.99** -0.04 -0.15 -0.84* -0.19+ -0.29* -0.10 
1.76 0.02 -2.29** -1.77** -0.08 -0.31* -0.22 
-0.20+ -0.00 -0.13** -0.04 0.04** 0.01 -0.04** 
-0.17 0.00 0.02 0.02 0.02* 0.00 -0.02+ 
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The rate of decrease in percent root lodging is significant with 
selection in Krug over all cycles and is evident in all groups of 
entries. The rate of change in root lodging was not significant in any 
case for BSK(HI). The differences between methods are significant in 
all groups of entries for cycles 0-4, but only in testcrosses for cycles 
4-8 (P £ 0.10). The changes in stalk lodging are not as consistent as 
those in root lodging. Generally, the rates are not significant for both 
methods in all groups. A significant (P ^  0.10) decrease was observed 
in the populations selfed for BSK(HI) in cycles 4-8 and a significant 
(P _< 0.05) increase for BSK(S) in testcrosses for cycles 4-8. The latter 
is also the only instance where the difference between methods is 
significant (P _< 0.05). 
Changes in root strength were generally positive and some signifi­
cant improvement is noted in BSK(S). The differences between methods 
were significant only in the first four cycles in the populations selfed 
and in testcrosses. Changes in rind strength were generally negative, 
but reached significance only for cycles 1-4 of BSK(HI) in the popula­
tions per se and in testcrosses. Significant changes in plant and ear 
height were mostly negative and more frequent in cycles 4-8 for both 
methods. 
Significant reductions for days to mid-pollen were observed for 
both methods over all cycles. All significant changes in days to mid-
silk were negative and more frequent in BSK(S). Significant reductions 
in the pollen-silk interval were observed for BSK(S) only; the 
difference between methods are most notable in the populations selfed. 
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"Population Crosses" 
The combined analysis of variance for the experiments evaluating 
the BSK populations crossed to other elite populations is presented in 
Table 16. Highly significant differences were observed among entries 
for all traits, except for percent dropped ears (data not shown). No 
significant differences among entries for percent dropped ears were 
observed in any environment, except in Ames in 1980 and 1981. 
The entry by environment interaction mean squares were significant 
for all traits, except for rind strength, days to mid-pollen and mid-
silk and the pollen-silk interval. The entry mean square accounted for 
a large percentage of the variation for all traits and the estimation 
of the genotypic means of the different entries was of primary interest. 
The combined means across environments for the testers, the checks, 
the overall experiment mean and the C.V.s are given in Table 17. The 
growing conditions were not as favorable in 1980 as they were in 1981. 
Low yields were observed in Ankeny and Martlnsburg in 1980, due to 
considerable heat and drought stress during the summer months. Common 
checks Included in this experiment and in the "Population evaluation" 
yielded considerably less in this experiment (Tables 6 and 17). The 
C.V.s ranged from 2.4% for plant height to 44.6% for the pollen-silk 
interval and the C.V. for yield was 14.4%. 
The combined means of the BSK populations per se are shown in Table 
18. All changes between the base population and the improved popula­
tions are significant, except for moisture and days to mid-pollen for 
BSK(S) and percent stalk lodging, rind strength and days to mid-pollen 
Table 16. Combined analysis of variance for grain yield and other 
agronomic traits for the "Population crosses" (Experiments 
71/74) 
Mean squares 
Source df 
Grain 
yield Moisture Root 
Lodging 
Stalk 
Environments (E) 
q/ha 
10260.4 2306.61 113179.4 30919.7 
Replication/E 8 232.3 18.26 421.5 314.2 
Entries (G) 63 2409.5*6 21.03** 664.6** 672.2** 
G X E 441 137.7** 3.65** 154.4** 137.6** 
Pooled error 434 89.5 2 .86  
(448) 
63.0 
(406) 
64.7 
(406) 
Total 1023 
The degrees of freedom, if different from those indicated in the 
df column of the table, appear in parentheses below the respective mean 
square. 
b 2 
Mean square multipled by 10 . 
"Mean squares multipled by 10. 
*,**Indicates level of significance, P ^  0.05 and P ^  0.01, 
respectively. 
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Mean squares 
Height Rind ^ 
strength 
Days to Pollen-sllk 
Interval^ Plant Ear Mid-pollen*^ Mld-sllkC 
kg days 
61753.4 13338.9 261.0 1102.5 8051.4 3195.2 
(3) (3) (3) (1) (1) (1) 
1363.4 265.3 404.4 72.8 233.8 45.7 
(4) (4) (4) (2) (2) (2) 
646.5** 438.7** 216.2** 101.0** 117.5** 133.6** 
93.2** 44.5* 37.8 33.2 71.7 41.3 
(189) (189) (189) (63) (63) (62) 
61.8 35.2 39.2 15.2 31.4 35.2 
(196) (196) (210) (112) (112) (126) 
Table 17. Means of testers and checks in Experiments 71/74 combined 
over environments 
Grain Lodging 
Yield Moisture Root Stalk 
Testers; 
q/ha % —— 
BSSSCO 48.1 23.9 17.4 15.9 
BSSS(R)C8 58.9 25.2 24.2 7.7 
BSCBICO 47.3 20.3 23.5 22.0 
BSCB1(R)C8 37.0 21.4 21.6 9.4 
BSIOCO 58.9 22.9 16.3 20.2 
BS10(FR)C5 66.7 21.8 17.2 21.7 
BSllCO 57.9 25.5 31.4 19.2 
BS11(FR)C5 65.9 24.3 30.3 13.6 
Checks ; 
BSSSCO X BSCBICO 59.4 22.1 22.7 24.0 
BSSS(R)C8 X BSCB1(R)C8 83.4 22.6 15.1 8.4 
BSIOCO X BSllCO 65.9 23.4 18.9 19.2 
BS10(FR)C5 X BS11(FR)C5 78.4 23.3 20.1 14.9 
BS13(S2)C3 65.9 25.2 20.0 15.1 
BS13(S2)C3 Bulk of S 's 45.9 24.4 20.4 16.9 
B73 X Mol7 ^ 82.7 21.9 15.0 6.7 
B84 X Mol7 95.4 22.2 22.4 10.7 
Experiment mean 65.9 23.2 22.7 19.0 
CV (%) 14.4 7.3 35.0 42.2 
LSDq 8.1 1.3 8.6 8,1 
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Plant 
Height 
Ear 
Rind 
strength Mid-pollen 
Days to 
Mid-silk 
Pollen-silk 
interval 
-cm- kg days 
213.2 
2 1 6 . 6  
210.9 
204.8 
207.5 
207.8 
224.7 
213.7 
123.0 
110.6 
107.0 
110.0 
119.0 
117.0 
133.5 
1 2 6 . 2  
4.13 
4.35 
3.86 
4.22 
3.31 
3.49 
4.63 
4.35 
20 .2  
20 .0  
14.9 
1 6 . 1  
19.0 
19.2 
2 2 . 1  
20 .8  
25.1 
24.4 
20.0  
20.5 
22.5 
21.7 
2 6 . 6  
25.3 
4.9 
4.4 
5.1 
4.4 
3.5 
2.5 
4.6 
4.6 
218.5 
228.8 
215.2 
220.6 
196.1 
183.4 
223.3 
215.7 
120.9 
120.3 
125.5 
130.6 
113.4 
103.2 
123.9 
120.5 
3.76 
4.58 
3.76 
4.81 
4.08 
3.63 
5.49 
5.26 
17.0 
17.2 
19.0 
2 1 . 2  
23.0 
24.4 
18.3 
17.1 
20.6 
20.7 
24.1 
23.4 
25.2 
27.3 
21.9 
2 1 . 6  
3.6 
3.5 
5.1 
2 . 2  
2 . 2  
2.9 
3.6 
4.5 
216.0 121.1 3.99 
2.4 3.2 10.5 
9.5 6.2 0.61 
18 .0  
8.7 
2.3 
2 2 . 2  
11.5 
3.6 
4.2 
44.6 
2.7 
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Table 18. Combined means for grain yield and other agronomic traits 
for the BSK-populations per se 
BSKCO BSK(S)C8 BSK(HI)C8 LSD^ 
Yield, q/ha 41.3 60.9 60.1 5.8 
Moisture, % 22.6 23.1 24.6 0.9 
Root lodging, % 37.2 12.9 31.5 6.1 
Stalk lodging, % 18.4 31.6 20.0 5.7 
Plant height, cm 219.6 212.2 200.7 6.7 
Ear height, cm 130.4 111.5 113.7 4.4 
Rind strength, kg 4.06 3.30 3.70 0.43 
Mid-pollen 18.4 18.6 18.2 1.6 
Mid-silk 26.8 21.5 21.6 2.5 
Pollen-silk interval, 8.4 2.9 3.3 1.9 
days 
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for BSK(HI). The differences between methods are significant for 
percent moisture, root and stalk lodging and for plant height. 
The main objective of this experiment was to determine the effect 
of Sj progeny and half-sib family recurrent selection on the combining 
ability of the BSK populations. The combined means for all traits for 
the BSK populations in crosses with unrelated populations and with B73 
are presented in Table 19. The difference in grain yield between the CO 
and the two C8 populations in crosses with tester populations is 
significant with each population tester, except BSSS(R)C8. The 
difference between the populations developed by two methods of recurrent 
selection, in crosses with unrelated tester populations, was not signif­
icant for grain yield with any population tester alone or averaged 
over tester populations. This indicates that eight cycles of progeny 
selection resulted in a population with a combining ability as high as 
the population developed by eight cycles of half-sib selection. 
In testcrosses with the Inbred line B73, which was used as tester in 
BSK(HI) for cycles 7 and 8, the Improvement in grain yield was also 
significant for both methods, but the Improvement was significantly 
greater with BSK(S). Averaged over all testers the difference in grain 
yield between the two methods is not significant after eight cycles of 
selection. 
The differences between the two methods, averaged over all testers, 
are significant for percent moisture, root and stalk lodging and for 
plant and ear height. 
Table 19. Mean values, combined over environments, for the BSK-
populations x tester crosses for grain yield and other 
agronomic traits 
BSK-populations 
Grain yield, q/ha Moisture, % 
Tester CO (S)C8 (HI)C8 CO (S)C8 (HI)C8 
BSSSCO 53, ,9 70, , 1 71, ,0 23, .4 24, .2 24. 7 
BSSS(R)C8 75. ,9 83, ,1 81, ,7 23, .6 
CM 
, 1 23. 4 
BSCSICO 47. ,0 63. ,1 64. 9 21. ,6 21, .4 21. 6 
BSCB1(R)C8 56. ,8 76. ,4 73. ,7 21. ,7 22, ,4 22. 8 
BSIOCO 58. h 70. 7 73. 0 22. ,9 22, ,0 23. 8 
BS10(FR)C5 65. ,6 
o
 
00 
,8 73. ,5 22. ,6 22, .3 23. 2 
BSllCO 56. ,7 74. 6 67. 8 23. ,8 23 .6 24. 7 
BS11(FR)C5 66. 5 79. 2 80. 9 23. ,4 22. ,6 24. 0 
laoo.os* 8. 1 1, ,3 
Average^ 60. 1 74. 8 73. 3 22. 9 22. ,8 23. 5 
B73 72. 5 89. 5 81. 1 22. ,4 23. ,0 24. 7 
Average^ 61. 5 76. 4 74. 2 22. 8 22, ,8 23. 7 
LSDo.o/' 2. 7 0. ,4 
L^SDQ for comparisons among means. 
^Means averaged over all tester populations. 
Sleans averaged over all testers (including B73). 
L^SDQ for comparisons among means averaged over all testers. 
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BSK-populatlons 
Root lodging , % Stalk lodging, % Plant height. cm 
CO (S)C8 (HI)C8 CO (S)C8 (HI)C8 CO (S)C8 (HI)C8 
23.6 16.6 22.5 20.2 25.3 18.1 215.5 220.5 216.6 
24.5 15.1 29.5 19.2 17.4 16.1 226.5 227.3 219.6 
26.5 21.3 29.9 23.9 28.6 23.7 210.6 222.9 207.8 
25.1 19.0 28.9 18.9 20.9 16.9 217.9 224.0 212.0 
27.6 15.5 25.8 23.5 29.6 23.7 220.6 220.8 206.9 
20.6 14.0 22.3 24.4 31.6 18.0 223.4 223.3 215.3 
34.3 19.9 27.8 20.5 24.2 20.2 228.5 227.1 218.2 
29.5 21.2 23.1 19.3 22.8 19.3 219.4 219.6 213.4 
8.6 8.1 9.5 
26.5 17.8 26.2 21.2 25.1 19.5 220.3 223.2 213.7 
29.5 17.8 30.8 22.3 20.5 11.0 229.9 232.8 219.0 
26.8 17.8 26.7 21.4 24.5 18.6 221.4 224.3 214.3 
2.9 2.7 3.2 
Table 19. (Continued) 
BSK-populations 
Tester 
Ear helRht, cm Rind strength. kg 
CO (S)C8 (HI)C8 CO (S)C8 (HI)C8 
BSSSCO 122.6 125.0 122.3 3.99 3.90 3.99 
BSSS(R)C8 126.5 120.8 116.7 4.45 3.72 3.72 
BSCBICO 116.9 122.4 111.5 3.67 3.31 3.49 
BSCB1(R)C8 122.9 119.0 117.5 4.13 3.90 3.63 
BSIOCO 127.1 123.6 121.3 3.45 3.45 3.40 
BS10(FR)C5 134.4 124.9 124.4 4.08 3.36 3.67 
BSllCO 138.6 129.1 129.9 4.31 3.95 3.76 
BS11(FR)C5 130.1 126.1 122.7 4.67 4.08 4.13 
LSDo.05 6.2 0.61 
Average 127.4 123.9 120.8 4.09 3.70 3.70 
B73 133.3 131.7 125.6 4.40 4.22 4.58 
Average 128.0 124.7 121.3 4.13 3.80 3.80 
2.1 0.20 
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BSK-populatlons 
Days to mid-pollen Days to mid-silk Pollen-silk Interval 
CO (S)C8 (HI)C8 CO (S)C8 (HI)C8 CO (S)C8 (HI)C8 
18.0 18.7 17.2 23.2 22.5 21.5 5.2 3.8 4.3 
16.8 17.2 16.1 23.1 20.3 18.0 6.3 3.2 1.9 
15.8 16.2 15.8 24.4 20.8 18.5 8.4 4.6 2.7 
16.5 16.3 15.5 22.0 19.7 20.3 5.5 3.4 4.8 
17.2 16.7 16.3 22,4 19.5 20.5 5.2 2.8 4.2 
17.2 16.3 16.2 22.7 18.9 19.8 5.5 2.6 3.6 
22.0 19.1 18.2 26.4 22.6 24.1 4.4 3.2 5.9 
17.2 17.2 
2.3 
17.9 22.4 20.8 
3.6 
20.4 5.2 3.6 
2.7 
2.5 
17.6 17.2 16.7 23.3 20.6 20.4 5.7 3.4 3.7 
18.3 17.3 17.9 23.3 19.8 20.5 5.0 2.5 2.6 
17.7 17.2 
0.8 
16.8 23.3 20.5 
1.2 
20.4 5.6 3.3 
0.9 
3.6 
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Table 19 also shows the Improvement made with other populations and 
other methods in crosses with the original and the improved Krug 
populations. 
Least square estimates of parameters of the genetic model and linear 
combinations of parameters are presented in Table 20. The model used to 
analyze the combined means for this experiment resulted in high correla­
tions between observed and predicted values, ranging from 0.88 for the 
pollen silk interval to 0,99 for grain yield. The lack-of-fit mean 
square for the model was not significant for any trait, except for ear 
height and days to mid-pollen. One average DQI was estimated for both 
methods because no significant difference between the DQI for BSK(S) 
and the DQI for BSK(HI) could be detected in this experiment. An 
average DLII' was fitted for all tester populations because the 
differences between tester populations were not significant, as pointed 
out earlier. A separate DLII' was estimated for the crosses with B73 
for all traits. The HQII* term was not significant and was, therefore, 
deleted from the model. 
The rate of increase in grain yield in the population per se, 
adjusted for the effects of finite population size and averaged over 
eight cycles of selection, is significantly different from zero (P ^  
0.01), but not significantly different between the two methods of 
selection. Yield increases in the population per se in BSK(.S) were 
accompanied with significant rates of decrease in percent root lodging, 
rind strength, mid-pollen, mid-silk and pollen-silk interval and an 
increase (P _< 0.01) for stalk lodging. In BSK(HI), the significant 
Table 20. Least square estimates of the intercept, effect of finite 
population size and adjusted responses to selection in the 
population per se, in testcrosses with unrelated inter-
populations and with the inbred line B73 
Grain Lodging 
yield Moisture Root Stalk 
q/ha 
Intercept (AOI + 2D0I) 41.67** 22.57** 36.15** 20.24** 
Effect of finite 
population size (DQI) 
-0.10** 0.00 0.00 —0.04* 
Adjusted response to 
selection: 
BSK Populations per se: 
2(ALI + DLI) 
BSK(S) 
BSK(HI) 
3.98** 
3.85** 
-0.00 
0.20** 
-2.97** 
-0.62 
2.04** 
0.56 
BSK Population x Testers^: 
ALI + DLI + DLII' 
BSK(S) 
BSK(HI) 
1.92** 
1.93** 
0.01 
0.13** 
-1.13** 
-0.20 
0.56** 
-0.13 
BSK Populations x B73: 
ALI + DLI + DLII' 
BSK(S) 
BSK(HI) 
2.13** 
1.08* 
0.08 
0.29** 
-1.46** 
0.16 
-0.22 
-1.41** 
^ean realized response in crosses with tester populations. 
f,*,**Indlcates level of significance P < 0.1, P ^  0.05, and 
P ^  0.01, respectively. 
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Height Rind Days to Pollen-silk 
Plant Ear strength Mid-pollen Mid-silk interval 
cm kg days 
219.49** 129.87** 4.023** 18.39** 26.82** 8.43** 
-0.04* -0.02* 0.004** 0.02** -0.02** -0.00 
-0.14 -1.89* -0.143** -0.33** -0.99** -0.66** 
-1.77* -1.82* -0.109** -0.39** -0.94** -0.55** 
0.37^ -0.40* -0.049** -0.04 -0.34** -0.30** 
-0.84** -0.71** -0.035** -0.13* -0.36** -0.23** 
0.36 -0.20 -0.023 -0.13 -0.44** -0.31^ 
-1.36* -0.99 -0.023 -0.05 -0.35 -0.30 
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correlated responses in the population per se were for an increase in 
moisture (P £ 0.01), decreases in plant height (P £ 0.05), rind 
strength, mid-pollen, mid-silk and pollen-silk interval (P 0.01). 
In crosses with population testers, the rates of increase in grain 
yield were significantly different from zero. The difference between 
methods was not significant in crosses with elite population testers 
for grain yield, when averaged over eight cycles of selection. In 
crosses with B73, the rate of increase in BSK(S) is significantly larger 
(P ^  0.05) than the rate in BSK(HI). For both methods, the increase was 
significant (P _< 0.01). 
The correlated responses, in crosses with testers, were generally 
parallel to the populations per se for BSK(S) and for BSK(HI). Excep­
tions for BSK(S) were that changes in stalk lodging and rind strength 
were not significant in crosses with all testers. For BSK(HI), the 
exceptions were a significant improvement in stalk lodging, no change 
in rind strength and the flowering traits in crosses with B73. A 
significant decrease in ear height in crosses with BSK(HI) and the 
tester populations was evident. The differences between methods were 
significant in all groups of entries for percent moisture, root and 
stalk lodging and for plant height (P ^  0.01 or P ^  0.05). 
The combined means for the population per se and in diallel crosses 
are given in Table 21. Percent midparent heterosis for the cross 
between the two C8 populations is significant, if calculated from the 
observed means. No significant heterosis effect, however, is evident 
if calculated from the means of the populations per se adjusted for 
the Inbreeding depression due to finite population size. 
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Table 21. Means and percent mldparent (MP) heterosis (above diagonal) 
of the BSK-population per se (on diagonal) and BSK-
population crosses (below diagonal) 
BSKCO BSK(S)C8 BSK(HI)C8 
BSKCO 41.3 
BSK(S)C8 56.3 60.9" 
73.4c 
2 2 . 1 * *  
1.2c 
BSK(HI)C8 54.8 73.9 60 .1"  
72.6C 
a — - MP 
% MP heterosis = — % 100 . 
MP 
^Upper values : observed values and % MP heterosis calculated 
from observed means. 
^Lower values: means adjusted for the effects of inbreeding 
depression due to drift (2DQI x J^) and % MP heterosis calculated from 
adjusted means. 
**Indicates level of probability, P < 0.01. 
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DISCUSSION 
Theoretical comparisons of different methods of recurrent selection 
indicate that selection based on S^ or S^ lines per se would be effec­
tive in increasing the frequency of favorable alleles with partial to 
complete dominance (Comstock, 1964; Wright, 1980). Results from 
computer simulation studies also indicate that selection based on the 
performance of partially inbred lines per se should be a very 
effective method of recurrent selection (Choo and Kannenberg, 1979; 
Wright, 1980). 
The results from this study corroborate expectations based on 
quantitative genetic theory. If selection, based on the performance of 
Sj^ or Sg lines is effective in increasing the frequency of favorable 
alleles, higher means in the population per se and selfed are expected. 
During cycles 0-4 the observed gains in the population per se for grain 
yield for the BSK(S) program was 3.35 q/ha (6.9%) per cycle compared to 
1.05 q/ha (2.2%) per cycle for the half-sib program. 
The observed rate of gain per cycle in the populations selfed was 
2.83 q/ha (10.2%) for BSK(S) versus 1.05 q/ha (3.8%) for BSK(HI), 
indicating that S^ selection was more effective in increasing the mean 
of the Krug population per se as well as the mean of a bulk of S^ lines. 
Burton et al. (1971) evaluated the same selection program after four 
cycles of selection. They observed rates of gain for BSK(S) of 2.34 
q/ha per cycle vs 1.13 q/ha per cycle for BSK(HI) in the populations 
per se and 3.6 q/ha vs 1.47 q/ha per cycle, respectively, in the 
population selfed. 
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After eight cycles of selection, however, the observed grain yield, 
which was the primary trait of selection, did not differ for the two 
selection procedures for the populations per se, the populations selfed, 
the populations in crosses used in the half-sib program [BSK(HI)] and in 
crosses with unrelated populations. 
The effects of finite population size, estimated by the DOI 
parameter was -0.175 ± 0.037 for the BSK(S) program and -0.090 ± 0.037 
for BSK(HI). These effects resulted in a reduction of yield in the C4 
populations of 5.6 q/ha and 2.9 q/ha for BSK(S) and BSK(Hl), respec-
2 
tively (2DQI x J ). The difference in the estimates of the DQ terms for 
and half-sib selection was not significant for cycles 0-4 and cycles 
4-8. The confounding effects of drift on the observed response to 
selection in the populations per se and selfed, however, are much larger 
in cycles 4 to 8 than in cycles 0-4. This is due to the cumulative 
effects of inbreeding resulting from finite population size. Over eight 
cycles, the decrease in the observed gain in the population per se due 
to drift amounts to 22.4 q/ha for BSK(S) and 11.5 q/ha in the BSK(HI) 
program. The large effects of drift in BSK(S) and the increased 
efficiency of BSK(HI) in cycles 4-8 resulted in a crossover of the 
observed response curve (Figure 1). 
Two factors are probably involved in the larger effects of finite 
population size in the BSK(S) program. First, selected lines were 
recombined in cycles 7 and 8 of BSK(S). This resulted in a reduction 
of the effective population size compared to recombining lines 
(Sprague and Eberhart, 1977). Second, or selection is more 
93 
effective than half-sib selection in eliminating unfavorable recessive 
alleles from the population. Even though we assume linkage 
equilibrium in the base population, it is possible that rapid 
elimination of unfavorable recessive alleles that are likely to be 
expressed in lines per se, and would be selected against, resulted in a 
reduction in frequency or possible loss of favorable linked alleles. 
Smith (1979a, 1983) also found that different amounts of inbreeding 
depression can accumulate with different populations and different 
selection procedures. 
By removing the confounding effects of finite population size on 
the response to selection, we note that further gains were achieved in 
cycles 4-8 in BSK(S) and that the response to half-sib selection is 
larger in cycles 4-8 than the gain in the first four cycles (Figures 
3 and 4). Several changes were made during the last four cycles of 
selection. The switch from hand harvesting to machine harvesting, 
resulting in a new definition of grain yield, e.g., the grain harvest-
able with a plot combine without gleaning. In BSK(HI), inbred lines 
were used as testers for the last three cycles and lines were crossed 
to testers instead of SQ plants as in previous cycles. Smith (1983) 
attributed the increased response to reciprocal recurrent selection in 
BBSS and BSCBl to the changes in procedure, e.g., the change to machine 
harvesting and the use of lines to make the testcrosses. 
The larger genetic gain in the BSK(S) program in crosses with 
testers used in the half-sib program indicate that selection was mainly 
at loci with additive effects and partial to complete dominance. S^ 
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selection was more effective than half-sib selection, at least in cycles 
0-4. Burton et al. (1971) also found a larger response in the test-
crosses with four single crosses for the population developed by four 
cycles of selection. The increased response to half-sib selection in 
cycles 4-8 in the population per se and in testcrosses observed in this 
study may be attributed to the positive effects of the changes made in 
the selection procedure, the changes in agronomic practices and the use 
of inbred testers. Horner et al. (1973) found that inbred lines were 
more effective in increasing the general combining ability of a 
population than were broad-base testers, and Horner et al. (1963) and 
Russell et al. (1973) concluded from their evaluation of recurrent 
selection with an inbred tester that selection was mainly for additive 
effects even if a homozygous line is used as tester. Other reports 
have shown the same results. By using an inbred tester, selection was 
for specific combining ability (SCA) as well as for general combining 
ability (GCA) as measured in the performance of the population per se 
and in crosses with other populations (Russell and Eberhart, 1975; 
Walejko and Russell, 1977). Hoegemeyer and Hallauer (1976) showed 
that reciprocal full sib selection in BSIO and BSll was effective for 
SCA, but that selection for GCA effects was more important. 
In this study, the response for grain yield of the two C8 
populations in crosses with unrelated populations also indicates that 
selection was mainly for general combining ability with both methods of 
selection. The combining ability of the population developed by eight 
cycles of evaluation of lines per se [BSK(S)] is equal to that of the 
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population developed by eight cycles of half-sib selection [BSK(HI)]. 
In crosses with B73, the response for grain yield was different in 
the two evaluation experiments of this study. In the experiments 
designated "Population crosses", the genetic gain per cycle was larger 
for the BSK(S) program than for BSK(HI) (2.13 q/ha vs 1.08 q/ha, 
respectively), while in the "Population evaluation" experiments the 
difference between methods is not significant for the same crosses. 
The "Population crosses" experiments were grown in 1980 and 1981, while 
the "Population evaluation" experiments were grown in 1981 and 1982. 
Averaged over all environments the difference in grain yield between 
the two C8 populations in crosses with B73 is not significant (92.1 
q/ha for BSK(S)C8 x B73 vs 87.4 q/ha for BSK(HI)C8 x B73). This 
indicates that the observed difference between experiments for these 
crosses is probably a result of different environments. 
The values of midparent heterosis in crosses between the two C8 
populations of BSK, calculated both from the observed means and the 
means adjusted for the effects of drift, indicates that heterosis is 
overestimated if calculated from observed means of the population per 
se (Table 21). No midparent heterosis is apparent if the means of the 
populations per se are adjusted for inbreeding depression due to finite 
population size. The same observation was made by Smith (1979b) for 
the crosses between the two C4 populations of the BSK program. 
The ratio of realized to predicted genetic gains Is one half or 
less for both methods of selection and for both segments considered 
(cycles 0-4 and cycles 4-8). Averaged over methods and segments the 
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realized gain is approximately one third of the predicted gain. The 
direct responses to selection for both methods were predicted by using 
the estimates of heritabllity (broad sense) and selection differentials 
from each cycle of selection. Because only ten lines were recombined 
each cycle, the within-population genetic variance would be expected to 
decrease due to finite population size, which should result in smaller 
heritabllity estimates. Despite the evidence for reduced within popula­
tion genetic variance in Krug (BSK) (Mulamba et al., 1983) the estimates 
of heritabllity have not decreased consistently over cycles of selection. 
Heritabllity, based on only single year data (from the evaluation phase 
of the recurrent selection programs) is overestimated, because the 
numerator includes components of the genotype by environment interaction 
(Comstock and Moll, 1963). The changes in experimental procedures over 
time in both recurrent selection programs also affect the estimates of 
heritabilities. The new definition of yield realized by changing from 
hand harvesting to machine harvesting may bias the genetic variances 
because grain yield now includes agronomic acceptability (e.g., lodging 
and dropped ears). 
2 The bias to o^, when genetic variances are estimated from the 
variance among or Sg lines as in BSK(S), does not seem to be of major 
importance for two reasons. First, the discrepancy between realized and 
predicted direct response is similar for both methods of recurrent 
2 
selection and is not expected to bias the predicted gain in test-
crosses if the response is measured in crosses with the same tester. 
Second, the predicted gains based on estimates of the additive genetic 
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variance in Krug (Wright et al., 1971) resulted in similar values to 
those given by Burton et al. (1971) and those reported here. 
Genotype x environment interaction is likely to be the major 
factor responsible for the discrepancy between realized and predicted 
gains in recurrent selection for a complex trait such as grain yield. 
Inbreeding depression due to finite population size is another factor 
for selection procedures whose direct response is the population per se 
or the population selfed. 
Bradshaw (1983) has shown that it is not possible to predict the 
response in the population per se from the variance among lines, 
unless d = 0 (no dominance) or p = q = 0.5, because a f Og when d > 0 
or p f 0.5 [ct = a + (1 - 2p)d and otg = a + 1^(1 - 2p)d for one locus with 
two alleles]. The parallel responses in the populations per se and the 
populations selfed are further evidence that the average gene frequency 
is close to 0.5 in BSKCO. The only exception is in the BSK(HI) program 
for cycles 4-8, where the increased response in the population per se 
is not observed in the population selfed (Figure 3). As pointed out 
earlier, and selection are more effective in decreasing the 
frequency of recessive deleterious alleles. If selection is based on 
testcross means, such alleles may be masked by the tester and may, 
therefore, remain in the population. In selfing the BSK(HI)CJ popula­
tions, these recessive unfavorable alleles are exposed at a rate of 50% 
per generation of self pollination, resulting in more inbreeding 
depression as compared to selfing in a population developed by Sj^ or Sg 
recurrent selection. This difference between the selfed populations of 
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BSK(S) and BSK(HI) was observed in this selection experiment. 
The reduction in percent root lodging observed in BSK(S) in the 
population per se, selfed and in testcrosses indicates that it may be 
an advantage to evaluate the lines per se for this trait, without the 
masking effect of the tester. Changes in root strength, as measured by 
root pulling, are generally in the opposite direction of percent root 
lodging, indicating a favorable relationship between the two traits. 
The increases in root strength, however, were not always significant 
because of relatively large standard errors. Kevern and Hallauer (1983) 
found that roots with greater resistance to root pull contribute to 
reduced root lodging. Changes in stalk lodging were not as consistent 
as those in root lodging, but a trend for a higher percentage of broken 
stalks is evident in BSK(S). The relationship between stalk strength, 
as measured by a rind penetrometer, and resistance to stalk lodging, 
is inconclusive in these experiments, because the changes were not 
large in either trait. The changes in the flowering dates were generally 
in the desired direction, especially the reduction in the pollen-silk 
interval. Percent moisture at harvest increased in BSK(HI), especially 
in cycles 4-8. Overall more desirable changes were obtained in the 
populations developed by evaluation and selection of lines per se 
compared to selection based on testcross performance in the BSK 
selection program. 
99 
LITERATURE CITED 
Baker, L. H., and Curnow, R. N. 1969. Choice of population size and 
use of variation between replicate populations in plant breeding 
selection programs. Crop Sci. 9:555-560. 
Bohren, B. B. 1975. Designing artificial selection experiments for 
specific objectives. Genetics 80:205-220. 
Bradshaw, J. E. 1983. Estimating the predicted response to Sj family 
selection. Heredity 51:415-418. 
Burton, J. W., L. H. Penny, Arnel R. Hallauer, and S. A. Eberhart. 
1971. Evaluation of synthetic populations developed from a maize 
variety (BSK) by two methods of recurrent selection. Crop Sci. 
11:361-365. 
Choo, T. M., and L. W. Kannenberg. 1979. Relative efficiencies of 
population improvement methods in com: A simulation study. 
Crop Sci. 19:179-185. 
Clayton, G. A., G. R. Knight, J. A. Morris, and Alan Robertson. 1957. 
An experimental check on quantitative genetic theory. III. 
Correlated responses. J. Gen. 55:171-180. 
Cochran, W. G,, and G, M, Cox. 1957. Experimental designs. 2nd ed. 
John Wiley and Sons, Inc., New York. 
Comstock, R. E. 1964. Selection procedures in com improvement. 
Proc. Annu. Hybrid Corn Ind. Res. Conf. 19:87-94. 
Comstock, R. E., and R. H. Moll. 1963. Genotype by environment 
interactions, p. 164-194. ^ H. F. Robinson (ed.) Statistical 
genetics and plant breeding. NAS-NRC, Publ. 982. 
Comstock, R. E., H. F. Robinson, and P. H. Harvey. 1949. A breeding 
procedure designed to make maximum use of both general and specific 
combining ability. Agron. J. 41:360-367. 
Crow, J. F. 1954. Breeding structure of populations. II. Effective 
population number, p. 543-556. In 0. Kempthorne, T. A. Bancroft, 
J, W. Gowen, and J. L. Lush (eds.) Statistics and mathematics 
in biology. Iowa State University Press, Ames, Iowa. 
Crow, J. F., and N. E. Morton. 1955. Measurement of gene frequency 
drift in small populations. Evolution 9:202-214. 
100 
Darrah, L. L., S. A. Eberhart, and L. H. Penny. 1978. Six years of 
maize selection in Kitale II, Ecador 573, and Kitale Composite A 
by use of the comprehensive breeding system. Euphytica 27:191-204. 
Eberhart, S. A. 1964. Least squares method for comparing progress 
among recurrent selection methods. Crop Sci. 4:230-231. 
Eberhart, S. A. 1977. Quantitative genetics and practical corn 
breeding, p. 491-502. Jta E. Pollak, 0. Kempthorne, and T. B. 
Bailey, Jr. (eds.) Proceedings of the International Conference 
on Quantitative Genetics. Iowa State University Press, Ames, Iowa. 
Eberhart, S. A., Seme Debala, and A. R. Hallauer. 1973. Reciprocal 
recurrent selection in BSSS and BSCBl maize populations and 
half-sib selection in BSSS. Crop Sci. 13:451-456. 
Eberhart, S. A., M. N. Harrison, and F. Ogada. 1967. A comprehensive 
breeding system. ZUchter 37:169-174. 
Eisen, E. J., J. P. Hanrahan, and J. E. Legates. 1973. Effects of 
population size and selection intensity on correlated responses to 
selection for postweaning gain in mice. Genetics 74:157-170. 
Empig, L. T., C. 0. Gardner, and W. A. Compton. 1972. Theoretical gains 
for different population improvement procedures. Neb. Agric. Exp. 
Stn. Misc. Publ. 26 (Revised). 
Falconer, D. S. 1960. Introduction to quantitative genetics. The 
Ronald Press Company, New York. 
Gardner, C. 0., and S. A. Eberhart. 1966. Analysis and interpretation 
of the variety cross diallel and related populations. Biometrics 
22:439-451. 
Gardner, C. 0., and J. H. Lonnquist. 1959. Linkage and the degree of 
dominance of genes controlling quantitative characters in maize. 
Agron. J. 51:524-528. 
Center, C. F., and M. W. Alexander. 1962. Comparative performance of 
Si progenies and testcrosses of corn. Crop Sci. 2:516-519. 
Center, C. F., and M. W. Alexander. 1966. Development and selection 
of productive S]^ inbred lines of corn (Zeà mays L.). Crop Sci. 
6:429-431. 
Gill, J. L. 1965a. Effects of finite size on selection advance in 
simulated genetic populations. Aust. J. Biol. Sci. 18:599-617. 
Gill, J. L. 1965b. A Monte Carlo evaluation of predicted selection 
response. Aust. J. Biol. Sci. 18:999-1007. 
101 
Hallauer, A. R. 1975. Relation of gene action and type of tester in 
maize breeding procedures. Proc. Annu. Hybrid Corn Ind. Res. Conf. 
30:150-165. 
Hallauer, A. R. 1981. Selection and breeding methods, p. 3-55. In 
K. J. Frey (ed.) Plant Breeding II. Iowa State University Press, 
Ames, Iowa. 
Hallauer, A. R., and S. A. Eberhart. 1970. Reciprocal full-sib 
selection. Crop Sci. 10:315-316. 
Hallauer, A. R., and J. B. Miranda, Fo. 1981. Quantitative genetics In 
maize breeding. Iowa State University Press, Ames, Iowa. 
Hammond, J. J., and C. 0. Gardner. 1974. Modification of the variety 
cross dlallel model for evaluating cycles of selection. Crop Sci. 
14:6-8. 
Hanrahan, J. P., E. J. Eisen, and J. E. Legates. 1973. Effects of 
population size and selection intensity on short-term response to 
selection for postweaning gain in mice. Genetics 73:513-530. 
Hill, W. G. 1969. The rate of selection advance for nonaddltive loci. 
Genet. Res. 13:165-173. 
Hoegemeyer, T. C., and Arnel R. Hallauer. 1976. Selection among and 
within full-sib families to develop single crosses of maize. Crop 
Sci. 16:76-81. 
Horner, E. S., H. W. Lundy, M. C. Lutrick, and W. H. Chapman. 1973. 
Comparison of three methods of recurrent selection in maize. 
Crop Sci. 13:485-489. 
Horner, E. S., H. W. Lundy, M. C. Lutrick, and R. W. Wallace. 1963. 
Relative effectiveness of recurrent selection for specific 
combining ability in corn. Crop Sci. 3:63-66. 
Horner, E. S., M. C. Lutrick, W. H. Chapman, and F. G. Martin. 1976. 
Effect of recurrent selection for combining ability with a single 
cross tester in maize. Crop Sci. 16:5-8. 
Hull, H. F. 1945. Recurrent selection for specific combining ability 
in corn. J. Am. Soc. Agron. 37:134-135. 
Jenkins, M. T. 1940. The segregation of genes affecting yield of grain 
in maize. J. Am. Soc. Agron. 32:55-63. 
Jinahyon, S., and W. A. Russell. 1969. Evaluation of recurrent 
selection for stalk-rot resistance in an open-pollinated variety 
of maize. Iowa State Univ. J. Sci. 43:229-237. 
102 
Kempthorne, 0. 1973. An introduction to genetic statistics. 2nd ed. 
Iowa State University Press, Ames, Iowa. 
Kevern, T. C., and A. R. Hallauer. 1983. Relation of vertical root-
pull resistance and flowering in maize. Crop Sci. 23:357-363. 
Kimura, M. 1957. Some problems of stochastic processes in genetics. 
Ann. Math. Stat. 28:882-901. 
Koble, A. F., and E. H. Rinke. 1963. Comparative S^ line and testcross 
performance in maize. Agron. Abstr. 1963:83. 
Kojima, K. 1961. Effects of dominance and size of population on 
response to mass selection. Genet. Res. 2:177-188. 
Li, C. C. 1974. Population genetics. Boxwood Press, Pacific Grove, 
California. 
Lonnquist, J, H. 1949. The development and performance of synthetic 
varieties of maize. Agron. J. 41:153-156. 
Lonnquist, J. H. 1964. A modification of the ear-to-row procedures 
for the improvement of maize populations. Crop Sci. 4:227-228. 
Lonnquist, J. H., and M. D. Rumbaugh. 1958. Relative importance of 
test sequence for general and specific combining ability in com 
breeding. Agron. J. 50:541-544. 
Moll, R. H., and H. F. Robinson. 1966. Observed and expected 
responses in four selection experiments in maize. Crop Sci. 6: 
319-324. 
Moll, R. H., and H. F. Robinson. 1967. Quantitative genetic 
investigations of yield of maize. Der Ziichter 37:192-199. 
Moll, R. H., and 0. S. Smith. 1981. Genetic varieties and selection 
responses in an advanced generation of a hybrid of widely divergent 
populations of maize. Crop Sci. 21:387-391. 
Moll, R. H., and C. W. Stuber. 1974. Quantitative genetics: Empirical 
results relevant to plant breeding. Adv. Agron. 26:277-313. 
Mulamba, N. N., A. R. Hallauer, and 0. S. Smith, 1983. Recurrent 
selection for grain yield in a maize population. Crop Sci. 23: 
536-540. 
Patemiani, E. 1967. Selection among and within half-sib families in a 
Brazilian population of maize (Zea mays L.). Crop Sci. 7:212-216. 
103 
Penny, L. H. 1959. Improving combining ability by recurrent selection. 
Proc. Annu. Hybrid Corn Ind. Res. Conf. 14:7-11. 
Penny, L. H., W. A. Russell, and G. F. Sprague. 1962. Types of gene 
action in yield heterosis in maize. Crop Sci. 2:341-344. 
Penny, L. H., G. E. Scott, and W. D. Guthrie. 1967. Recurrent 
selection for European corn borer resistance in maize. Crop Sci. 
7:407-408. 
Penny, L. H., W. A. Russell, G. F. Sprague, and A. R. Hallauer. 1963. 
Recurrent selection, p. 352-367. In W. D. Hanson and H. F. 
Robinson (eds.) Statistical genetics and plant breeding. NAS-NRC 
Publ. 982. 
Rawlings, J. 0. 1970. Present status of research on long and short 
term recurrent selection in finite populations—choice of popula­
tion size. p. 1-15. Proc. 2nd Meeting. Work Group Quant. Gen., 
Sect. 22, lUFRO. Raleigh, NC. 
Robertson, A. 1960. A theory of limits in artificial selection. 
Proc. Roy. Soc. B 153:234-249. 
Robertson, A. 1961. Inbreeding in artificial selection programmes. 
Genet. Res. (Camb.) 2:189-194. 
Russell, W. A., and S. A. Eberhart. 1975. Hybrid performance of 
selected maize lines from reciprocal recurrent selection and 
testcross selection programs. Crop Sci. 15:1-4. 
Russell, W. A., S. A. Eberhart, and Urbano A. Vega 0. 1973. Recurrent 
selection for specific combining ability for yield in two maize 
populations. Crop Sci. 13:257-261. 
Smith, 0. S. 1979a. A model for evaluating progress from recurrent 
selection. Crop Sci. 19:223-226. 
Smith, 0. S. 1979b. Application of a modified diallel analysis to 
evaluate recurrent selection for grain yield in maize. Crop Sci. 
19:819-822. 
Smith, 0. S. 1983. Evaluation of recurrent selection in BSSS, BSCBl, 
and BS13 maize populations. Crop Sci. 23:35-40. 
Snedecor, G. W., and W. G. Cochran. 1980. Statistical methods. 7th 
edition. Iowa State University Press, Ames, Iowa. 
Sprague, G. F., and S. A. Eberhart. 1977. Corn breeding, p. 305-362. 
In G. F. Sprague (ed.) Corn and corn improvement. Am. Soc. 
Agron., Madison, Wisconsin. 
104 
Sprague, G. F., and P. A. Miller. 1950. A suggestion for evaluating 
current concepts of the genetic mechanism of heterosis in corn. 
Agron. J. 42:161-162. 
Walejko, R. N., and W. A. Russell. . 1977. Evaluation of recurrent 
selection for specific combining ability in two open pollinated 
maize cultivars. Crop Sci. 17:647-651. 
White, D. G. 1977. Lack of close correlation of stalk rot reaction 
of corn inbreds inoculated with Diplodià màydis and 
Colletdtrichum gràminicôla. Phytopathology 67:105-107. 
Wright, A. R. 1980. The expected efficiencies of half-sib, testcross 
and SJ progeny testing methods in single population improvement. 
Heredity 45:361-376. 
Wright, J. A., Arnel R. Hallauer, L. H. Penny, and S. A. Eberhart. 
1971. Estimating genetic variance in maize by use of single and 
three-way crosses among unselected inbred lines. Crop Sci. 11: 
690-695. 
105 
ACKNOWLEDGEMENTS 
I wish to express my gratitude to Dr. 0. S. Smith, chairman of my 
graduate advisory committee, for suggesting this research problem, for 
his guidance throughout my graduate studies and his support in the 
statistical aspects of this research. I would like to thank CIBA-GEIGY 
Ltd., namely Drs. J. Schuler and J. Raeber, for the financial and 
personal support, which enabled me to complete my advanced degree here 
at Iowa State University. My appreciation is extended to the corn 
breeding research team, including my fellow graduate students, for the 
help in planting, harvesting and the collection of the data for this 
dissertation. 
Last but not least, I express my love and gratitude to my wife, 
Heidi, for her patience and continuous, encouraging support. 
106 
APPENDIX 
Table Al. ADJUSTED MEANS OF AGRONOMIC TRAI 
CONDUCTED AT AMES IN 1980 
PLANTS 
PEDIGREE YIELD PER HA 
Q/HA XI000 
BSKCO til. ,8 55.6 
BSK(S)C8 71, 
.9 51.4 
BSK(HI)C8 61. 3 53.8 
BSKCO X BSSSCO 61. ,1  55.0 
BSKCO X BSSS(R)C8 79. 9 55.6 
BSSSCO 40. ,9 5U.t» 
BSSS(R)C8 73. 3 55.6 
BSK(S)C8 X BSSS(R)CO 77. ,7 56.2 
BSK(S)C8 X BSSS(R)C8 98. ,0 52.6 
BSK(HI)C8 X BSSS(R)CO 73. 9 52.6 
BSK(H!)C8 X BSSS(R)C8 82. ,U 56.2 
BSKCO X BSK(S)C8 5U. 55.6 
BSKCO X BSK(HI)C8 69. ,0 58.6 
BSK(S)C8 X BSK(H1)C8 89. ,3 55.0 
BSKCO X BSCB1C0 50. ,6 55.0 
BSKCO X BSCB1(R)C8 6U. ,3 58.0 
BSCB1C0 33. 9 55.0 
BSCB1(R)C8 UO. 3 53.8 
BSK(S)C8 X BSCB1C0 66. 5 55.0 
BSK(S)C8 X BSCB1(R)C8 85. 9 56.2 
BSK(HI)C8 X BSCB1C0 75. . 1 56.2 
BSK(HI)C8 X BSCB1(R)C8 86. 8 55.6 
BSKCO X BS10C0 65. 9 56.2 
BSKCO X BS10(FR)C5 70. 0 53.8 
BS10CO 70. ,5 55.0 
BS10(FR)C5 68. 5 55.0 
BSK(S)C8 X BS10C0 71. 9 53.8 
BSK(S)C8 X BS10(FR)C5 88. 5 56.8 
BSK(HI)C8 X BS10C0 99. 0 55.6 
BSK(HI)C8 X BS10(FR)C5 95. 0 55.6 
FROM EXPERIMENT 80071, 
ROOT STALK DROP 
MOIST LODGED LODGED EARS 
S I % 
22.7 30. ,2 8.1 2.0 
21 .7 11. .3 19.0 1.2 
23.14 35. , 1 13.7 0.9 
21 .9 37, 2 14.8 0.0 
22.8 34. ,0 13.2 0.8 
21».5 21 ,  8 7.8 0.0 
26.3 38, .8 7.8 0.0 
23.8 18. 4 10.9 0.0 
23.7 20. 4 6.2 0.0 
23.4 32. ,2 11.0 1.2 
21 .6 37. ,6 9.9 1.0 
21 .4 43. 8 20.0 1.0 
21 .4 32. ,4 24.6 0.0 
22.3 26. ,7 16.2 0.0 
19.8 35. 9 17.7 0.0 
21.3 28. 6 8.4 0.0 
20.2 35. ,4 26.3 0.1 
19.7 20. 5 5.6 0.0 
19.0 25. 9 21.0 1.2 
21.7 20. 8 9.0 1.0 
20.9 35. 8 24.5 0.0 
21 .5 33. ,2 16.2 0.0 
21 .7 30. .7 15.7 0.0 
22.1 31. .8 17.5 0.0 
21.7 25. 9 15.4 0.2 
22.6 21. .6 3.6 0.3 
20.2 25. 3 24.6 0.1 
20.6 21. ,4 19.3 0.1 
22.7 31. ,7 10.7 0.1 
23.4 40. 0 13.9 0.0 
Table Al. (Continued) 
PLANTS 
PEDIGREE YIELD PER HA 
Q/HA XI000 
BSKCO X 881 ICO 80.1 55.6 
BSKCO X BSn(FR)C5 75.1 52.0 
BS11C0 66.9 54.4 
BS11(FR)C5 63.5 50.2 
BSK(S)C8 X BSnCO 89.1 53.8 
BSK(S)C8 X BSn(FR)C5 93.9 56.2 
BSK(HI )C8 X BSnCO 92.3 54.4 
BSK(HI)C8 X BS11(FR)C5 92.1 55.0 
BSKCO X B73 67.3 54.4 
BSK(S)C8 X 873 96.t» 52.6 
BSK(H1)C8 X 873 89.0 53.8 
B73 X MOI 7 90.5 55.0 
BSSS(R)C8 X BSC81(R)C8 98.3 55.0 
BS13(HI)C7 X BSCB1(R)C7 97.9 56.8 
BS13(S2)C3 73.3 54.4 
BS20 60.7 55.0 
BS13 X BS20 80.7 56.2 
884 X MOI7 108.0 56.2 
BSKCO 52.2 55.6 
BSSS(R)C0XBSCB1(R)C0 RM 58.0 57.4 
BSSS(R jCOXBSCBl(R)CO 58.1 54.4 
BSSS(R)C8XBSCB1(R)C8 RM 80.6 54.4 
BSSS(R)C7XBS13(HT)C7 RM 69.2 57.4 
BSSS(R)C7X8S13(HT)C7 84.0 54.4 
BS13(HI)C7XBSCB1(R)C7 RM 73.3 55.0 
BS6(RC)C3X8S6(RS)C3 RM 79.5 54.4 
8S6(RC)C3X8S6(RS)C3 75.1 53.2 
BS10XBS11 CD 71.2 55.0 
8S10XBS11 SYNU 66.7 54.4 
8S10(FR)C5XBSn(FR)C5 94.5 56.2 
ROOT STALK DROP 
MOIST LODGED LODGED EARS 
% % % % 
23.2 59.0 26.7 0.0 
21.5 31.8 10.3 0.1 
25.2 58.2 15.3 1.2 
25.4 56.0 5.0 0.2 
23.5 25.1 24.0 0.1 
24.2 35.4 6.4 0.1 
23.5 44.7 18.3 0.0 
23.5 34.8 9.4 0.0 
21.9 57.3 16.2 0.0 
22.6 30.1 0.7 0.0 
22.7 49.9 2.4 1.3 
20.9 27.7 0.0 0.3 
21.5 15.5 1.1 0.2 
21.8 31.6 4.5 0.2 
24.8 31.3 7.6 0.1 
21.3 1.9 3.1 0.1 
24.5 16.7 0.9 0.1 
21.6 23.5 5.0 0.1 
21.4 71.6 18.7 3.3 
22.5 22.2 13.2 0.1 
21.9 34.9 13.4 0.0 
22.0 12.6 4.9 0.0 
24.0 43.6 6.4 0.0 
25.6 29.0 7.7 0.0 
23.5 33.2 7.8 0.0 
22.1 19.4 6.6 1.1 
20.9 12.8 13.6 0.1 
22.2 30.3 16.8 1.3 
23.8 32.6 15.5 0.1 
20.8 20.8 11.1 0.1 
Table Al. (Continued) 
PLANTS 
PEDIGREE YIELD PER HA 
Q/HA XI000 
BSK(S)C8XBSK(HI)C8 82.3 53.2 
BS13(S)C3 SELF 42.5 52.0 
BSK(S)C8 67.0 53.2 
BSK(HI)C8 63.0 54.4 
MEAN: 74.2 54.8 
ROOT STALK DROP 
MOIST LODGED LODGED EARS 
% % % % 
22.4 27.9  14.5 0.0 
25.0 53.7 12.5 0.0 
21.7 15.1 21.0 0.0 
22.9 49.0 20.7 0.0 
22.4 31.6 12.4 0.3 
Table Al. (Continued) 
EAR 
PEDIGREE HEIGHT 
CM 
BSKCO 128.4 
BSK(S)C8 114.1 
BSK(H1)C8 111.7 
BSKCO X BSSSCO 126.3 
BSKCO X BSSS(R)C8 123.9 
BSSSCO 129.3 
BSSS(R)C8 115.5 
BSK(S)C8 X BSSS(R)CO 125.8 
BSK(S)C8 X BSSS(R)C8 133.9 
BSK(H1)C8 X BSSS(R)CO 120.7 
BSK(HI)C8 X BSSS(R)C8 116.9 
BSKCO X BSK(S)C8 130.6 
BSKCO X BSK(H1)C8 119.8 
BSK(S)C8 X BSK(H1)C8 116.2 
BSKCO X BSCBICO 118.5 
BSKCO X BSCB1(R)C8 124.9 
BSCBICO 107.4 
BSCB1(R)C8 107.8 
BSK(S)C8 X BSCBICO 126.6 
BSK(S)C8 X BSCB1(R)C8 119.0 
BSK{HI)C8 X BSCBICO 118.7 
BSK(HI)C8 X BSCB1(R)C8 124.9 
BSKCO X BSIOCO 129.5 
BSKCO X BS10(FR)C5 140.7 
BSIOCO 122.1 
BS10(FR)C5 121.9 
BSK(S)C8 X BSIOCO 132.8 
BSK(S)C8 X BS10(FR)C5 122.5 
BSK(HI)C8 X BSIOCO 123.1 
BSK(HI)C8 X BS10(FR)C5 134.8 
PLANT RIND MID- MID- POLLEN 
HEIGHT STRENGTH POLLEN SILK SILK 
CM KG (DAYS TO) (DAYS TO) (DAYS) 
219.9 3.85 18.5 26.5 8.0 
220.8 2.85 16.0 19.0 3.0 
208.7 3.62 16.0 19.5 3.5 
229.2 3.76 15.5 20.0 4.5 
230.7 4.03 16.0 21.0 5.0 
215.6 3.81 18.5 24.0 5.5 
224.4 4.26 18.0 21.0 3.0 
229.7 3.67 17.0 19.5 2.5 
245.4 3.58 16.5 17.5 1.0 
228.0 4.94 17.0 19.5 2.5 
228.4 4.21 16.0 18.0 2.0 
237.9 3.81 17.0 22.0 5.0 
214.9 3.03 16.0 22.0 6.0 
220.1 2.63 15.0 16.5 1.5 
223.3 3.49 14.5 19.5 5.0 
230.4 4.17 16.0 20.0 4.0 
217.6 3.49 14.5 18.0 3.5 
211.9 3.26 14.5 17.5 3.0 
241.7 3.35 17.0 19.0 2.0 
226.7 3.31 16.0 19.0 3.0 
215.5 3.22 15.0 16.0 1.0 
223.5 3.67 14.5 18.0 3.5 
230.2 3.49 16.5 19.0 2.5 
234.5 3.17 17.0 21.0 4.0 
215.9 3.53 17.5 21.0 3.5 
217.6 4.30 19.5 21 .0 1.5 
242.2 2.99 15.0 16.5 1.5 
224.6 3.22 15.5 18.0 2.5 
215.7 2.85 15.5 17.5 2.0 
238.0 3.53 15.5 18.5 3.0 
Table Al. (Continued) 
EAR 
PEDIGREE HEIGHT 
CM 
BSKCO X Bsnco 144. 9 
BSKCO X BS11(FR)C5 135. 4 
Bsnco 144. 6 
BSn(FR)C5 130. 6 
BSK(S)C8 X BSnCO 140. 2 
BSK(S)C8 X BSn(FR)C5 126. 6 
BSK(H1 )C8 X BSnCO 137. 7 
BSK(HI )C8 X BSn(FR)C5 126. 7 
BSKCO X B73 141. 4 
BSK{S)C8 X B73 133. 9 
BSK(HI)C8 X B73 130. 8 
B73 X MOI7 132. 3 
BSSS(R)C8 X BSCB1(R)C8 126. 0 
BS13(HI)C7 X BSCB1(R)C7 130. 1 
BS13(S2)C3 115. 4 
BS20 108. 6 
BS13 X BS20 122. 1 
B84 X MOI 7 127. 4 
BSKCO 136. 5 
BSSS(R)C0XBSCB1(R)C0 RM 128. 0 
BSSS(R)C0XBSCB1(R)CO 120. 4 
BSSS(R)C8XBSCB1(R)C8 RM 128. 5 
BSSS(R)C7XBS13(HT)C7 RM 125. 1 
BSSS(R)C7XBS13(HT)C7 121. 9 
BS13(HI)C7XBSCB1(R)C7 RM 127. 2 
BS6(RC)C3XBS6(RS)C3 RM 112. 6 
BS6(RC)C3XBS6(RS)C3 117. 6 
BSIOXBSn CO 131. 6 
BS10XBS11 SYNU 127. 9 
BS10(FR)C5XBS11( FR)C5 138. 7 
PLANT RIND MID- MID- POLLEN-
HEIGHT STRENGTH POLLEN SILK SILK 
CM KG (DAYS TO) (DAYS TO) (DAYS) 
248.8 4.26 22.0 25.5 3.5 
240.1 4.85 15.5 20.0 4.5 
246.9 4.21 23.0 25.5 2.5 
225.9 4.85 20.5 25.0 4.5 
249.6 3.85 18.5 20.5 2.0 
224.2 3.67 16.0 19.5 3.5 
232.2 3.62 17.5 20.5 3.0 
222.7 4.26 17.0 19.0 2.0 
252.6 4.30 17.0 22.0 5.0 
245.5 3.81 16.0 18.0 2.0 
232.7 4.58 17.5 19.0 1.5 
237.8 5.26 17.5 19.0 1.5 
244.6 4.85 17.0 19.5 2.5 
238.7 4.94 19.5 21.0 1.5 
208.8 3.62 22.0 25.0 3.0 
204.2 4.35 17.5 20.0 2.5 
216.1 4.12 18.0 21 .5 3.5 
232.2 4.94 17.0 19.0 2.0 
237.3 3.85 17.0 26.5 9.5 
237.8 3.71 15.0 19.0 4.0 
221.3 3.58 16.5 20.0 3.5 
230.6 4.12 17.5 20.0 2.5 
223.1 3.94 20.5 23.0 2.5 
227.8 4.17 18.5 21.0 2.5 
226.6 4.58 18.0 23.5 5.5 
218.8 3.81 16.0 19.0 3.0 
234.4 3.94 16.0 19.0 3.0 
234.0 3.22 19.0 22.0 3.0 
229.5 3.71 20.0 22.5 2.5 
232.7 4.44 22.0 23.0 1.0 
Table Al. (Continued) 
PEDIGREE 
BSK(S)C8XBSK(HI)C8 
BS13(S)C3 SELF 
BSK(S)C8 
BSK(HI)C8 
MEAN 
RIND 
STRENGTH 
MI D-
POLLEN 
MID-
SILK 
POLLEN-
SILK 
KG (DAYS TO) 
3.35 15. ,0 
3.49 25, ,0 
2.99 18, .0 
3.03 19. 0 
(DAYS TO) (DAYS) 
16.5 1.5 
27.0 2.0 
19.0 1.0 
20.5 1.5 
3.83 17.3 20.4 3.1 
Table A2. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 80072, 
CONDUCTED AT ANKENY IN 1980 
PEDIGREE 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
Q/HA X1000 5 5 5 6 
BSKCO 35.1 55.6 17. 3 13. ,4 6,  .5 
BSK(S)C8 76.1 55.6 19. 2 4.  5 3,  .3 
BSK(HI)C8 44.3 53.8 20. 2 19. , 1  3,  .4 
BSKCO X BSSSCO 37.6 53.8 20. 2 13. 3 1.  ,8 
BSKCO X BSSS(R)C8 59.2 53.8 20. ,4 10. ,4 7.  0 
BSSSCO 32. 2 51. 4 20. 8 0.  0 6.  .8 
BSSS(R)C8 43. . 1 50. 2 20. 2 13, , 1 4.  .0 
BSK(S)C8 X BSSS(R)CO 59. .5 55. 0 18. 7 6.  ,8 0.  .0 
BSK(S)C8 X BSSS(R)C8 59. ,3 52. 0 19. 7 0.  0 2.  ,2 
BSK(HI)C8 X BSSS(R)CO 66. 4 50. 8 20. 5 12, 5 4.  .8 
BSK(HI)C8 X BSSS(R)C8 78. 2 54. 4 19. 6 20, .0 1.  .2 
BSKCO X BSK(S)C8 40. 2 53. 2 17. 5 6.  4 2.  .3 
BSKCO X BSK(HI)C8 45. 5 53. 2 19. 7 13, .1 5.  .5 
BSK(S)C8 X BSK(HI)C8 86. .0 55. 0 19. 8 9.  9 7.  .4 
BSKCO X BSCB1C0 38. 2 52. 6 16. 6 3,  2 4.  .8 
BSKCO X BSCB1(R)C8 45. ,8 53. 2 17. 4 10, .9 3.  ,7 
BSCB1C0 34. 5 52. 0 16. 1 10, .9 5.  .6 
BSCB1(R)C8 17. 6 56. 2 17. 3 3,  .9 0.  .3 
BSK(S)C8 X BSCB1C0 45. ,1 53. 8 17. 9 11, ,3 1.  .2 
BSK(S)C8 X BSCB1(R)C8 67. ,4 53. 2 18. 0 3,  .9 5.  . 1 
BSK(HI)C8 X BSCB1C0 56. 2 55. 0 17. 5 16. 6 4.  ,0 
BSK(HI)C8 X BSCB1(R)C8 55. ,8 49. 0 18. 9 10. 9 2.  .2 
BSKCO X BS10C0 39. 6 56. 8 18. 5 12. 3 3.  3 
BSKCO X BS10(FR)C5 54. .3 56. 2 19. ,0 7.  6 10. .3 
BS10C0 37. 8 54. 4 17. ,2 3.  5 2.  . 1 
BS10(FR)C5 71. 4 53. 8 18. ,5 2.  0 3.  . 1 
BSK(S)C8 X BS10C0 62. ,2 51. 4 19. ,3 2.  6 2.  .5 
BSK(S)C8 X BS10(FR)C5 69. ,6 52. 6 17. 8 0.  0 0.  , 1 
BSK(HI)C8 X BS10CO 49. ,0 57. 4 19. 4 19. 0 6.  ,0 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
% CM CM KG 
0.  .0 116. 0 200. 2 0.  00 
0.  .0 104. 5 196. 3 0.  00 
0.  ,0 106. 5 178. 5 0.  00 
0.  .0 105. 0 181. 4 0.  00 
0.  ,0 117. 1 207. 2 0.  00 
0.  .0 107. 7 183. 4 0.  00 
0.  .0 102. 3 194. 7 0.  00 
0.  .0 110. 4 201. 4 0.  00 
0.  .0 108. 1 207. 7 0.  00 
0.  ,0 115. 6 205. 6 0.  00 
0.  .0 108. 0 201. 5 0.  00 
0.  .0 106. 9 195. 5 0.  00 
0.  .0 108. 0 192. 4 0.  00 
0.  .0 105. 9 192. 5 0.  00 
0.  .0 104. 1 186. 0 0.  00 
0.  .0 115. 1 202. 6 0.  00 
0.  ,0 101. 0 195. 6 0.  00 
0.  .0 103. 1 191. 4 0.  00 
0.  ,0 115. 5 204. 7 0.  00 
0.  ,0 105. 6 207. 2 0.  00 
0.  .0 98. 4 185. 6 0.  00 
0.  .0 105. 4 195. 6 0.  00 
0.  .0 115. 5 195. 6 0.  00 
0.  .0 122. 3 208. 4 0.  00 
0.  .0 102. 8 181. 3 0.  00 
0.  .0 99. 8 180. 3 0.  00 
0.  ,0 113. 3 205. 9 0.  00 
0.  .0 117. 9 209. 6 0.  00 
0.  ,0 111. 4 189. 4 0.  00 
Table A2. (Continued) 
PLANTS 
PEDIGREE YIELD PER HA MOIST 
Q/HA X1000 5 
BSK(HI)C8 X BS10(FR)C5 55.0 53. ,8 20'  .2 
BSKCO X BS11C0 38.8 54. 4 18 .6 
BSKCO X BSn( FR)C5 55.8 51. 4 19 .  1 
BS11C0 50.5 53. 2 22 .6 
BS11(FR)C5 45.0 52. ,6 21 .7 
BSK(S)C8 X BS11C0 51.1 54. 4 20, .6 
BSK(S)C8 X BSn(FR)C5 61.1 52. ,0 18 .8 
BSK(HI)C8 X BS11C0 51.9 52. 6 20 .8 
BSK(HI)C8 X BS11(FR)C5 70.8 49. 0 21 , .0 
BSKCO X B73 46.3 49. 0 18 .8 
BSK(S)C8 X B73 70.5 44. 9 20 .0 
BSK(HI)C8 X B73 77.8 53. ,2 22 .9 
B73 X MOI 7 45.7 52. 6 19 .4 
BSSS(R)C8 X BSCB1(R)C8 78.1 53. 2 18 .  1 
BS13(HI)C7 X BSCB1(R)C7 54.6 49. 6 19. 2 
BS13(S2)C3 35.7 58. ,0 22 .6 
BS20 23.7 53. 8 17. 0 
BS13 X BS20 39.7 54. 4 20, .1 
B8I4 X MOT 7 83.2 54. ,4 17 .6 
BSKCO 24.4 52. 6 18, .5 
BSSS(R)C0XBSCB1(R)C0 RM 40.5 53. 2 18, .4 
BSSS(R)C0XBSCB1(R)CO 36.3 52. ,0 19, .3 
BSSS(R)C8XBSCB1(R)C8 RM 50.8 52. 0 19, .0 
BSSS(R)C7XBS13(HT)C7 RM 46.1 53. ,2 22. 0 
BSSS(R)C7XBS13(HT)C7 64.0 54. 4 21. ,3 
BS13(H 1)C7XBSCB1(R)C7 RM 33.6 53. 2 18. 6 
BS6(RC)C3XBS6(RS)C3 RM 48.8 55. 6 16. 5 
BS6(RC)C3XBS6(RS)C3 50.9 51. 4 17. 4 
BS10XBS11 GO 42.9 50, 2 1 9 .  8 
ROOT STALK 
LODGED LODGED 
% % 
15.2 3.2 
21.4 6.6 
23.2 4.2 
18.3 2.7 
9.9 4.7 
5.3 4.1 
8.9 1.0 
9.9 2.7 
34.8 0.2 
8.3 4.4 
7.9 1.3 
13.4 0.6 
0.4 1.1 
2.2 0.0 
0.8 0.0 
4.8 0.5 
2.4 6.8 
1.5 0.2 
17.6 2.3 
12.8 5.9 
0.0 4.4 
4.6 6.4 
4.4 0.1 
7.1 4.1 
10.1 1.6 
5.2 1.1 
2.0 0.5 
7.2 0.2 
8.6 6.0 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
5 CM CM KG 
0 '  .0 107. ,1  185. 4 0.  .00 
0,  .0 133. 3 206. 7 0.  .00 
1,  .0 119, .5 199. 6 0.  ,00 
0,  .0 120, ,1  196. 7 0.  ,00 
0,  .0 112, .5 187. 9 0.  .00 
0,  .0 116, 4 199. 8 0.  .00 
0,  .0 116, .8 198. 7 0.  .00 
0,  .0 108, 2 190. 4 0.  .00 
0,  .0 in.  .3 193. 3 0.  .00 
0,  .0 123, .2 205. 3 0.  ,00 
0,  .0 120, 
.9 210. 1 0.  .00 
0,  .0 124, .2 208. 1 0.  .00 
1,  .  1 112, .2 204. 9 0.  .00 
0,  .0 110, , 1 212. 7 0.  .00 
0,  .0 111, 0 206. 6 0.  .00 
0 .0 99, .5 163. 3 0.  .00 
0,  .0 106, .0 186. 2 0.  ,00 
0,  .0 98, .8 180. 8 0.  .00 
0,  .0 112, 6 198. 9 0.  .00 
1,  .2 123, .5 198. 0 0.  .00 
1,  .  1 110, .7 198. 4 0.  .00 
0,  .0 104, .8 195. 8 0.  .00 
0,  .0 104, .5 194. 7 0.  ,00 
0.  0 104, .2 183. 7 0.  .00 
0.  0 115. ,2 201. 8 0.  ,00 
0.  0 110, .5 201. 9 0.  .00 
1.   1 88. , 1  185. 7 0.  .00 
0.  0 107. ,9 193. 8 0,  .00 
0.  0 116. 3 188. 9 0,  .00 
Table A2. (Continued) 
PEDIGREE 
BS10XBS11 SYNU 
BS10(FR)C5XBS11(FR)C5 
BSK(S)C8XBSK(HI)C8 
BS13(S)C3 SELF 
BSK(S)C8 
BSK(HI)C8 
MEAN 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA X1000 % % ; % % CM CM KG 
48.9 54.4 15.0 9.  8 7.3 0.0 116.0 195.5 0.00 
72.7 53.8 19.1 13. 2 1.3 0.0 125.0 209.7 0.00 
63.1 56.2 20.2 10. 2 10.6 0.0 107.0 193.6 0.00 
21.0 53.8 20.4 0.  ,0 1.8 0.0 88.2 145.4 0.00 
43.2 56.2 18.5 0.  .0 3.9 0.0 98.2 195.2 0.00 
51.5 50.2 20.4 22, .0 0.4 0.0 109.6 190.8 0.00 
51.3 53.2 19.2 9.  ,  1  3.3 0.1 110.1 195.1 0.0 
Table A3. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 80073, 
CONDUCTED AT MARTINSBURG IN 1980 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA X1000 % ? ; 5 & 
BSKCO 35.5 53. 5 17. 5 28. 6 21, .6 
BSK(S)C8 45.8 54. 7 16. 8 4.  9 33, .5 
BSK(HI)C8 52.8 56. 6 17.6 14. 3 13. , 1 
BSKCO X BSSSCO 48.6 55. 4 19. 6 13. 5 23. ,4 
BSKCO X BSSS(R)C8 74.9 56. 6 19. 2 16. 7 13. ,0 
BSSSCO 41.7 57. 2 18. 9 13. 4 13, .0 
BSSS(R)C8 52.7 55. 4 21. 4 6.  , 1 7,  .9 
BSK(S)C8 X BSSS(R)CO 72.2 55. 4 18. 2 8.  9 15, .6 
BSK(S)C8 X BSSS(R)C8 72.7 50. 4 21. 3 2.  2 14. 2 
BSK(HI)C8 X BSSS(R)CO 64.9 58. 4 19. 2 10. 0 16. ,9 
BSK(HI)C8 X BSSS(R)C8 86.1 52. 3 18. ,4 28. 2 8,  .3 
BSKCO X BSK(S)C8 60.7 51. 1 16. ,8 14. 2 13, .3 
BSKCO X BSK(HI)C8 47.9 59. 0 18. 5 12, 2 17, .6 
BSK(S)C8 X BSK(HI)C8 65.4 54. 7 17. ,9 8.  ,5 15, .8 
BSKCO X BSCB1C0 49.9 54. 7 13, .8 9,  ,4 18, .0 
BSKCO X BSCB1(R)C8 57.0 56. 0 16. ,5 11. 0 14, .3 
BSCB1C0 39.6 51. 7 16. ,3 10. 3 27, ,4 
BSCB1(R)C8 35.0 50. ,4 15. ,8 1.  , 1 9,  .8 
BSK(S)C8 X BSCBICO 54.2 53. 5 17. ,4 12. 3 25, 4 
BSK(S)C8 X BSCB1(R)C8 62.2 54. ,7 16. .8 14, .0 23, ,8 
BSK(HI)C8 X BSCBICO 52.3 54. 7 17. , 1 15. ,4 13, ,6 
BSK(HI)C8 X BSCB1(R)C8 75.4 54. 7 17. ,8 11. 2 3,  .5 
BSKCO X BS10C0 50.9 57. 2 18. , 1  21. ,0 17, 2 
BSKCO X BS10(FR)C5 60.6 54. , 1  17, 0 14, ,4 17, 2 
BSIOCO 53.8 56. ,0 16, .5 2,  ,7 12, , 1 
BS10(FR)C5 55.5 54. 7 16, .5 4,  .2 16, 8 
BSK(S)C8 X BSIOCO 55.5 57. 2 17, .3 10. , 1 13, .9 
BSK(S)C8 X BS10(FR)C5 71.4 53. 5 16, .4 3.  5 23, . 1 
BSK(HI)C8 X BSIOCO 63.8 55. ,4 19, 3 11, ,3 12, .3 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
? S CM CM KG 
2.  ,4 0.0 0.0 0.00 
0.  ,0 0.0 0.0 0.00 
1.  1 0.0 0.0 0.00 
2.  2 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
1 .  , 1  0.0 0.0 0.00 
1 .  , 1  0:0 0.0 0.00 
2.  2 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
1.  2 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
1,  , 1  0.0 0.0 0.00 
0.  ,0 0.0 0.0 0.00 
0,  ,0 0.0 0.0 0.00 
0,  0 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
0.  ,0 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
1.  , 1  0.0 0.0 0.00 
1.  1 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
1.  , 1 0.0 0.0 0.00 
2,  2 0.0 0.0 0.00 
3.  .2 0.0 0.0 0.00 
0,  .0 0.0 0.0 0.00 
1.  , 1  0.0 0.0 0.00 
0.  ,0 0.0 0.0 0.00 
0.  0 0.0 0.0 0.00 
Table A3. (Continued) 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA HOIST LODGED LODGED 
Q/HA XI000 5 S i ? 'o BSK(HI)C8 X BS10(FR)C5 58. 5 58. ,4 17'  .2 9.  9 14. 9 
BSKCO X Bsnco 49. ,6 55. 4 17 .3 25. 4 17. ,8 
BSKCO X BS11(FR)C5 60. ,7 53, .5 16, .6 20. 5 20. ,7 
Bsnco 51. .5 56, ,0 18, .4 16. 6 14. 0 
Bsn( FR)C5 61. ,0 58, .4 18. 4 17. 9 13. 7 
BSK(S)C8 X BS11C0 68. ,0 55, .4 17, .6 21. 2 16. 7 
BSK(S)C8 X BS11(FR)C5 67. 7 56, ,0 15, .7 5.  6 15. 3 
BSK(HI )C8 X BSnCO 67. ,9 54, .7 18, .2 8.  4 11. 2 
BSK(HI)C8 X BS11(FR)C5 70. ,8 54, .7 18. 3 9.  2 13. ,7 
BSKCO X B73 75. ,2 56, .0 18.  1 23. 4 22. 0 
BSK(S)C8 X B73 78. 2 54, .7 18. 3 10. 4 21. ,4 
BSK(HI)C8 X B73 82. .4 57, ,2 19, ,3 19. 2 5. 2 
B73 X MOI 7 94. , 1 51, ,7 16, .9 1.  8 12. 2 
BSSS(R)C8 X BSCB1(R)C8 77. 8 54, 1 16, .5 0.  6 4.  6 
BS13(HI)C7 X BSCB1(R)C7 81. . 1 52, ,3 17, 2 14. 7 9.  5 
BS13(S2)C3 60.9 55, .4 17, 9 12. 8 9.  0 
BS20 37. 6 57, .2 16, 5 0.  0 4.  2 
BS13 X BS20 56. ,6 53, .5 16, .7 3.  1 6.  7 
B8U X MOI 7 88. ,6 58, ,4 17, .5 33. 0 13. 2 
BSKCO 38. 9 53, .5 17, 5 38. 2 19. 3 
BSSS(R)C0XBSCB1(R)C0 RM 55. 6 52, .9 17, 2 4.  8 14. 1 
BSSS(R)C0XBSCB1(R)C0 57. 2 55. ,4 18, .0 18. 1 24. 7 
BSSS(R)C8XBSCB1(R)C8 RM 58. 3 54. , 1 16, .8 5.  6 6.  6 
BSSS(R)C7XBS13(HT)C7 RM 54. ,9 55. 4 19. ,3 14. 9 10. 0 
BSSS(R)C7XBS13(HT)C7 65. ,0 56. 0 19, .5 6.  4 8.  8 
BS13(HI)C7XBSCB1(R)C7 RM 67. 2 56. 0 16, 2 2.  8 8.  9 
BS6(RC)C3XBS6(RS)C3 RM 67. 5 56. ,0 15, .6 4.  2 13. 3 
BS6(RC)C3XBS6(RS)C3 67. 3 54.  ,7 16, .9 7.  2 17. 9 
BSIOXBSn CO 56. 4 54. , 1 16, 2 4.  4 12. 2 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
5 CM CM KG 
1.  .  1 0.0 0,  .0 0.00 
2.  . 2  0.0 0,  ,0 0.00 
1.  .  1 0.0 0,  .0 0.00 
3.  . 1 0.0 0,  .0 0.00 
0.  .0 0.0 0,  ,0 0.00 
3.  .3 0.0 0,  .0 0.00 
2.  ,2 0.0 0,  .0 0.00 
0.  ,0 0.0 0,  .0 0.00 
2.  .3 0.0 0,  .0 0.00 
0.  .0 0.0 0,  ,0 0.00 
2.  .2 0.0 0,  .0 0.00 
1,  , 1 0.0 0,  ,0 0.00 
1,  ,3 0.0 0,  ,0 0.00 
0.  ,0 0.0 0,  0 0.00 
0.  ,0 0.0 0.  0 0.00 
0.  0 0.0 0.  ,0 0.00 
2.  1 0.0 0.  ,0 0.00 
1.  . 1  0.0 0.  ,0 0.00 
0.  ,0 0.0 0.  .0 0.00 
1.  2 0.0 0.  ,0 0.00 
0.  0 0.0 0.  ,0 0.00 
1 .  2 0.0 0.  0 0.00 
0.  0 0.0 0.  0 0.00 
0.  .0 0.0 0.  ,0 0.00 
0.  .0 0.0 0.  ,0 0.00 
0.  ,0 0.0 0.  ,0 0.00 
0.  0 0.0 0.  .0 0.00 
0.  0 0.0 0.  0 0.00 
1.  2 0.0 0.  0 0.00 
Table A3. (Continued) 
PEDIGREE 
BS10XBS11 SYNU 
BS10(FR)C5KBSn(FR)C5 
BSK(S)C8XBSK(HI)C8 
BS13(S)C3 SELF 
BSK(S)C8 
BSK(HI)C8 
MEAN: 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA XI000 5 % 5 % CM CM KG 
49.9 54.1 18. 9 14.0 22. 8 0.0 0.0 0.0 0.00 
62.7 55.4 18. ,8 7.4 20. .2 2.2 0.0 0.0 0.00 
56.7 56.0 21. 3 9.9 28. ,6 1.1 0.0 0.0 0.00 
44.7 55.4 17. 2 5.9 8.  ,9 0.0 0.0 0.0 0.00 
51.6 54.1 16. 4 4.9 27. 1 0.0 0.0 0.0 0.00 
58.1 51.7 17. ,6 12.6 10. 7 0.0 0.0 0.0 0.00 
60.3 55.0 17. ,7 11.7 15. .2 0.8 0.0 0.0 0.0 
Table A4. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 80074, CONDUCTED AT KANAWHA IN 1980 
PLANTS ROOT STALK DROP EAR PLANT RIND 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENGTH 
Q/HA XI000 % % % % CM CM KG 
BSKCO 22. .5 52. ,6 27. ,6 97, .9 11. 8 3.  .6 0.  .0 0.  ,0 0,  ,00 
BSK(S)C8 59. 6 55. ,0 28. , 1 70, ,1 8,  .8 1.  ,0 0.  ,0 0.  .0 0,  .00 
BSK(HI)C8 64. 2 54. 4 30. 4 97. 0 9,  .3 0.  ,0 0.  0 0.  0 0,  .00 
BSKCO X BSSSCO 37. 9 52. ,6 27. 7 90, .7 9,  9 0.  .0 0.  ,0 0.  ,0 0,  ,00 
BSKCO X BSSS(R)C8 70. ,8 58. ,0 29. 8 95, ,0 6,  ,2 0.  .0 0.  ,0 0.  ,0 0,  ,00 
BSSSCO 51. .3 52. 0 28. 9 90. ,4 12, .4 0.  ,0 0.  0 0.  .0 0,  ,00 
BSSS(R)C8 50. 5 53. 2 30. ,4 88. 4 9,  .2 1.  2 0.  0 0.  ,0 0,  .00 
BSK(S)C8 X BSSS(R)CO 68. 2 53. 8 28. 9 87. ,7 9,  .8 0.  0 0,  .0 0.  0 0,  .00 
BSK(S)C8 X BSSS(R)C8 94. 9 55. ,0 28. 8 85. .1 4,  .5 1,  . 1 0,  .0 0.  ,0 0,  .00 
BSK(HI)C8 X BSSS(R)CO 47. ,4 53. ,8 29. ,1 94. 0 8,  .8 0,  .0 0,  ,0 0.  .0 0,  .00 
BSK(HI)C8 X BSSS(R)C8 76. 3 54. 4 29. ,0 97. ,0 11, .0 1,  ,  1 0,  .0 0.  0 0,  .00 
BSKCO X BSK(S)C8 50. .2 55. 6 26, . 1 96, 6 11, 3 0,  .0 0.  ,0 0.  ,0 0,  .00 
BSKCO X BSK(HI)C8 45. ,3 53. ,2 28. ,6 93. 9 4,  .9 0,  .0 0,  .0 0.  0 0,  .00 
BSK(S)C8 X BSK(HI)C8 70. .5 55. ,0 28, .1 93. 3 18, ,3 0.  .0 0,  .0 0.  ,0 0,  .00 
BSKCO X BSCB1C0 49. ,4 54. 4 25, . 1 100. 4 14. .5 1.  ,  1 0,  .0 0.  0 0,  .00 
BSKCO X BSCB1(R)C8 58, . 1 55. ,0 28, , 1 96 .9 6.  6 0,  .0 0,  .0 0.  ,0 0,  ,00 
BSCB1C0 47. ,2 52. 0 22, ,4 88. ,2 21. .5 1.  ,2 0.  ,0 0.  .0 0,  .00 
BSCB1(R)C8 35. ,1 53. ,2 27, 2 84. 0 4.  3 0.  ,0 0.  0 0.  ,0 0,  .00 
BSK(S)C8 X BSCB1C0 63. ,0 54. ,4 24, ,4 89.  1 15. 8 0.  ,0 0.  0 0.  0 0,  .00 
BSK(S)C8 X BSCB1(R)C8 71. ,7 56. 8 28, . 1 92. 0 12. 3 2.   1 0.  0 0.  0 0,  .00 
BSK(H1)C8 X BSCB1C0 55. ,1 54. 4 26, ,4 94, .2 10. 2 0.  ,0 0.  0 0.  .0 0,  .00 
BSK(HI)C8 X BSCB1(R)C8 69. ,5 53. 2 28, ,4 94. ,2 10. 9 0.  ,0 0.  0 0.  0 0,  .00 
BSKCO X BSIOCO 56. ,2 50. 2 27, .2 97. 3 4.  4 0.  ,0 0.  0 0.  0 0.  .00 
BSKCO X BS10(FR)C5 69. ,7 53. 2 27. ,2 94, .7 19. 0 0.  0 0,  .0 0,  0 0.  .00 
BSIOCO 55. 2 54. 4 29. ,6 89 .5 11. 0 1.  1 0,  .0 0.  ,0 0.  .00 
BS10(FR)C5 59. 0 55. ,6 26. ,3 91. 5 14. 5 1.1 0.  .0 0.  0 0.  ,00 
BSK(S)C8 X BSIOCO 91. 7 53. 8 26. 5 69. 7 20. , 1 1.1 0.  .0 0.  0 0.  .00 
BSK(S)C8 X BS10(FR)C5 92. ,6 55. ,0 26. 5 76. .3 16. ,4 0.0 0.  ,0 0.  0 0.  .00 
BSK(HI)C8 X BSIOCO 80. 0 54. 4 30. , 1 84. ,5 4.  .3 0.0 0.  .0 0,  .0 0.  ,00 
Table A4. (Continued) 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA XI000 5 i % % ; 
BSK(HI)C8 X BS10(FR)C5 78. 0 52. 0 27. 4 90. 9 11. 9 
BSKCO X BS11C0 50. 4 57. 4 30. 4 93. 1 11. 1 
BSKCO X BS11(FR)C5 68. 0 50. 8 28. ,7 90. 9 6.  3 
Bsnco 56. 5 51. 4 31. ,4 96. 5 22. 9 
BS11(FR)C5 73. 2 53. 8 29. 7 94. 7 5.  1 
BSK(S)C8 X BSnCO 69. 9 53. 8 29. ,7 95. 1 11. 3 
BSK(S)C8 X BSn(FR)C5 84. ,5 58. ,0 27. 8 80. 2 11. 8 
BSK(HI )C8 X BSnCO 60. 3 53. 8 32. ,0 96. 1 9.  3 
BSK(HI )C8 X BSn( FR)C5 75. ,3 55. 6 30, .5 92. 9 5.  2 
BSKCO X B73 64. 6 59. 8 26, .9 96. 5 15. 3 
BSK(S)C8 X B73 93. 9 53. 2 26, .4 90. 8 8.  4 
BSK(HI)C8 X B73 73. 5 56. 8 29, .3 98. 2 15. 8 
B73 X M017 85. 3 55. 0 28, ,2 77. ,4 10. 7 
BSSS(R)C8 X BSCB1(R)C8 70. 7 55. ,0 28, ,0 89. 8 3.  2 
BS13(HI)C7 X BSCB1(R)C7 82. ,5 56. ,8 28, . 1 94. 2 6.  4 
BS13(S2)C3 77. 9 52. 6 32, .6 94. ,7 1.  6 
BS20 61. ,0 55. 0 27, 6 57, 2 18. 6 
BS13 X BS20 62, .2 55. .6 29, ,3 75, 3 13. , 1  
B84 X M017 98. 6 56. .8 29, 2 92, 9 9.  3 
BSKCO 28, 5 56, .8 27, .4 97, .7 18. 2 
BSSS(R)C0XBSCB1(R)C0 RM 48, ,1 55, .0 25, .9 87, ,8 11. 5 
BSSS(R)C0XBSCB1(R)C0 54, .6 50, ,8 24, 4 96, .3 13. 2 
BSSS(R)C8XBSCB1(R)C8 RM 59, ,4 55, ,0 28, .7 79, 3 7.  , 1  
BSSS(R)C7XBS13(HT)C7 RM 57, .5 55, .6 31, 8 85, .4 4,  , 1  
BSSS(R)C7XBS13(HT)C7 69, .7 53, .8 29. ,4 94, .4 12, 5 
BS13(HI)C7XBSCB1(R)C7 RM 50, ,0 53, ,8 30, 2 99, ,7 5.  9 
BS6(RC)C3XBS6(RS)C3 RM 47, .9 53, .8 25, .8 94, ,8 4,  .2 
BS6(RC)C3XBS6(RS)C3 52, ,4 53, .8 27, 9 90. 6 10. ,7 
BS10XBS11 CO 72, 7 54, .4 28, .  1 89, .3 12, ,0 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
% CM CM KG 
2.2 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
1.2 0.0 0.0 0.00 
3.4 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
1.0 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
2.2 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
6.3 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
1.0 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
1.2 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
0.0 0.0 0.0 0.00 
1.1 0.0 0.0 0.00 
Table A4. (Continued) 
PEDIGREE 
BSIOXBSn SYNU 
BS10(FR)C5XBS11(FR)C5 
BSK(S)C8XBSK(HI)C8 
BS13(S)C3 SELF 
BSK(S)C8 
BSK(HI)C8 
MEAN: 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA X1000 5 i 5 % ; ? CM CM KG 
60.3 52.6 31. ,6 91. 9 16. 3 2.  '3 0.0 0.0 0.00 
84.7 56.8 27, .9 92, .7 11. 5 0.  0 0.0 0.0 0.00 
85.0 52.0 29. 0 97. 9 29. 8 2.  3 0.0 0.0 0.00 
47.5 50.8 32. 3 91. 0 8.  4 0.  0 0.0 0.0 0.00 
64.3 56.2 27. 0 67. 3 30. 1 1.  0 0.0 0.0 0.00 
57.3 54.4 30. 4 98. ,4 10. 1 0.  0 0.0 0.0 0.00 
63.9 54.3 28 .4 90 .2 11. 3 0.  8 0.0 0.0 0.0 
Table A5. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81071, CONDUCTED AT AMES IN 1981 
PLANTS ROOT STALK DROP 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XI000 % """T % % 
BSKCO 40.6 51.4 27.6 18.7 25.8 4.6 
BSK(S)C8 62.3 55.0 30.9 1.1 16.0 0.2 
BSK(HI)C8 60.8 54.4 30.5 1.1 9.0 0.0 
BSKCO X BSSSCO 60.3 54.4 29.8 1.1 9.4 0.2 
BSKCO X BSSS(R)C8 73.1 49.6 30.0 1.4 23.2 0.1 
BSSSCO 56.8 56.8 33.1 0.0 9.7 0.1 
BSSS(R)C8 58.2 51.4 32.2 0.0 2.6 0.1 
BSK(S)C8 X BSSS(R)CO 51.2 53.8 34.8 • 1.1 26.2 0.1 
BSK(S)C8 X BSSS(R)C8 77.0 55.6 30.7 2.2 16.2 0.0 
BSK(HI)C8 X BSSS(R)CO 67.4 54.4 32.2 0.0 14.5 0.0 
BSK(HI)C8 X BSSS(R)C8 87.7 54.4 27.7 4.3 15.0 0.0 
BSKCO X BSK(S)C8 65.1 55.0 29.4 7.6 34.9 2.1 
BSKCO X BSK(HI)C8 55.2 55.0 29.4 9.8 23.0 0.0 
BSK(S)C8 X BSK(HI)C8 70.4 52.0 32.0 1.1 40.3 2.2 
BSKCO X BSCBICO 38.8 52.6 28.2 3.5 12.5 0.0 
BSKCO X BSGB1(R)C8 58.3 52.6 27.3 4.5 15.9 0.0 
BSCBICO 60.0 54.4 26.8 1.1 14.2 1.8 
BSCB1(R)C8 42.1 50.8 25.6 0.0 2.5 1.2 
BSK(S)C8 X BSCBICO 71.3 56.2 28.4 2.1 3.7 0.0 
BSK(S)C8 X BSCB1(R)C8 79.0 53.8 27.9 0.0 10.0 0.0 
BSK(HI)C8 X BSCBICO 66.8 55.0 27.2 3.2 16.1 0.9 
BSK(HI)C8 X BSCB1(R)C8 89.8 47.2 29.1 6.6 12.7 0.0 
BSKCO X BSIOCO 55.5 55.0 27.0 14.1 21.4 4.2 
BSKCO X BS10(FR)C5 65.7 52.6 32.5 6.8 18.4 0.0 
BSIOCO 70.4 53.2 29.8 0.0 13.9 0.0 
BS10(FR)C5 63.2 55.0 24.8 2.1 20.2 0.1 
BSK(S)C8 X BSIOCO 65.9 55.0 28.1 2.2 23.0 0.0 
BSK(S)C8 X BS10(FR)C5 81.5 55.6 28.1 3.2 24.2 0.0 
BSK(H1)C8 X BSIOCO 76.4 55.0 29.0 4.4 23.7 1.1 
BSK(HI)C8 X BS10(FR)C5 69.1 52.0 29.7 4.8 16.2 0.0 
Table A5. (Continued) 
PLANTS 
PEDIGREE YIELD PER HA 
Q/HA XI000 
BSKCO X BS11C0 54.2 50.2 
BSKCO X BS11(FR)C5 70.9 50.8 
BS11C0 65.9 53.8 
BSn( FR)C5 72.6 53.2 
BSK(S)C8 X BS11C0 76.1 55.0 
BSK(S)C8 X BS11(FR)C5 88.3 53.8 
BSK(HI)C8 X BS11C0 58.0 52.6 
BSK(HI )C8 X BSn( FR)C5 84.9 56.8 
BSKCO X B73 80.5 52.6 
BSK(S)C8 X B73 91.1 52.0 
BSK(HI)C8 X B73 80.5 55.0 
B73 X MOI 7 58.6 55.0 
BSSS(R)C8 X BSCB1(R)C8 83.4 50.8 
BS13(HI)C7 X BSCB1(R)C7 82.1 54.4 
BS13(S2)C3 66.0 49.0 
BS20 40.6 52.0 
BS13 X BS20 69.7 54.4 
884 X MOI 7 86.8 52.0 
BSKCO 26.7 53.2 
BSSS(R)C0XBSCB1(R)CO RM 58.6 55.6 
BSSS(R)C0XBSCB1(R)CO 59.8 53.8 
BSSS(R)C8XBSCB1(R)C8 RM 63.0 52.0 
BSSS(R)C7XBS13(HT)C7 RM 70.4 53.8 
BSSS(R)C7XBS13(HT)C7 64.4 51.4 
BS13(HI)C7XBSCB1(R)C7 RM 67.5 54.4 
BS6(RC)C3XBS6(RS)C3 RM 69.8 54.4 
BS6(RC)C3XBS5(RS)C3 70.0 55.6 
BS10XBS11 CO 75.8 55.6 
BSIOXBSn SYN4 61.5 53.8 
BS10(FR)C5XBS11(FR)C5 72.4 56.2 
ROOT STALK DROP 
MOIST LODGED LODGED EARS 
% % % % 
33.1 19. ,7 15. 8 0.0 
31.9 7,  ,8 15. ,1 1.1 
34.9 2.  ,2 10. 2 1.1 
28.0 1 , 1 7.  3 0.3 
27.7 0,  .0 15. 1 3.3 
27.9 1 ,  ,  1  20. 4 0.2 
28.3 4.  ,6 23. 1 0.2 
27.6 0,  .0 8.  3 0.2 
28.0 4,  ,6 19. 4 0.2 
32.7 1,  ,2 7.  4 0.2 
33.2 0,  .0 5.  6 0.0 
28.8 0,  ,0 4.  8 1.2 
30.0 0,  .0 6.  6 0.0 
31.6 1.  . 1 9.  0 0.0 
32.5 3.  ,6 11. 4 0.0 
31.9 0.  .0 3.  3 0.0 
31.3 0.  .0 4.  4 0.0 
27.9 1.  1 8.  3 1.1 
28.0 11. .3 14. 2 3.2 
25.1 0.  .0 17. 0 0.2 
26.0 2,  ,2 12. 7 0.0 
27.4 0.  ,0 3.  2 3.6 
33.2 0,  .0 4.  3 0.1 
34.4 2.  ,4 5.  1 0.1 
29.0 3.  .3 7.  0 0.1 
33.0 0,  ,0 1.  9 0.1 
33.1 0.  ,0 5.  8 0.9 
28.5 3.  , 1  14. 7 0.2 
31.3 2.  2 8.  9 0.0 
32.4 0.  0 13. 3 0.1 
Table A5. (Continued) 
PLANTS 
PEDIGREE YIELD PER HA 
Q/HA XI000 
BSK(S)C8XBSK(HI)C8 58.5 52.6 
BS13(S)C3 SELF U1.6 52.6 
BSK(S)C8 65.4 51.4 
BSK(HI)C8 57.2 48.4 
MEAN: 66.1 53.4 
ROOT STALK DROP 
MOIST LODGED LODGED EARS 
% % "%' 
28.9 1.1 25.5 0.0 
29.1 0.0 3.4 0.1 
28.5 2.3 14.1 0.1 
32.7 9.4 12.1 0.0 
29.8 3.0 13.6 0.6 
Table A5. (Continued) 
EAR PLANT 
PEDIGREE HEIGHT HEIGHT 
CM CM 
BSKCO 117. 6 200.5 
BSK(S)C8 109. 6 191.6 
BSK(HI)C8 113. 3 182.4 
BSKCO X BSSSCO 118. 4 202.5 
BSKCO X BSSS(R)C8 124. 3 205.0 
BSSSCO 120. 2 211.7 
BSSS(R)C8 104. 1 198.4 
BSK(S)C8 X BSSS(R)CO 122. 7 201.4 
BSK(S)C8 X BSSS(R)C8 112. 6 205.8 
BSK(HI)C8 X BSSS(R)CO 117. 9 197.0 
BSK(HI)C8 X BSSS(R)C8 112. 5 204.0 
BSKCO X BSK(S)C8 109. 4 202.3 
BSKCO X BSK(HI)C8 109. 9 186.8 
BSK(S)C8 X BSK(HI)C8 115. 0 206.1 
BSKCO X BSCB1C0 Ill. 0 192.6 
BSKCO X BSCB1(R)C8 112. 5 190.6 
BSCB1C0 106.5 203.8 
BSCB1(R)C8 113. 1 192.6 
BSK(S)C8 X BSCB1C0 119. 4 201.6 
BSK(S)C8 X BSCB1(R)C8 119. 7 216.4 
BSK(HI)C8 X BSCB1C0 104. 7 198.6 
BSK(HI)C8 X BSCB1(R)C8 113. 9 196.0 
BSKCO X BS10C0 131. 3 223.2 
BSKCO X BS10(FR)C5 127. 8 208.2 
BS10CO 112. 2 195.1 
BS10(FR)C5 115. 2 194.5 
BSK(S)C8 X BS10CO 116. 6 189.7 
BSK(S)C8 X BS10(FR)C5 116. 8 211.2 
BSK(HI)C8 X BS10C0 116. 8 189.4 
BSK(HI )C8 X BS10(FR)C5 121. 4 196.9 
RIND 
STRENGTH 
KG 
3.67 
3.35 
3.85 
3.76 
4.12 
4.39 
4.30 
3.67 
3.49 
3.26 
3.40 
3.49 
2.99 
2.81 
3.35 
3.58 
3.76 
4.89 
3.44 
4.35 
3.71 
3.81 
3.40 
4.21 
2.31 
3.22 
3.08 
3.76 
3.17 
3.35 
MID-
POLLEN 
(DAYS TO) 
20.9 
19.2 
19.4 
20.5 
17.6 
21.9 
21.9 
20.3 
17.6 
17.4 
16.1 
16.7 
17.3 
16.1 
17.1 
17.0 
15.3 
17.7 
15.4 
16.5 
16.6 
16.4 
17.8 
17.3 
20.4 
18.8 
18.4 
17.0 
17.1 
16.9 
MID-
SILK 
(DAYS TO) 
28 .0  
23.4 
23.5 
26.4 
25.1 
26.1 
27.8 
25.4 
23.0 
23.4 
1 8 . 0  
22.4 
26.1  
22.2  
29.3 
23.9 
22.0 
23.4 
22.5 
20.4 
21.0 
22 .6  
25.8 
24.4 
23.9 
22.3 
22.4 
19.7 
23.4 
21.0 
POLLEN-
SILK 
(DAYS) 
7.1 
4.2 
4.1 
5.9 
7.5 
4.2 
5.9 
5.1 
5.4 
6 . 0  
1.9 
5.7 
8 . 8  
6.1  
1 2 . 2  
6.9 
6.7 
5.7 
7.1 
3.9 
4.4 
6 . 2  
8 . 0  
7.1 
3.5 
3.5 
4.0 
2.7 
6.3 
4.1 
Table A5. (Continued) 
EAR PLANT 
PEDIGREE HEIGHT HEIGHT 
CM CM 
BSKCO X BS11C0 129.5 212. 6 
BSKCO X BS11(FR)C5 114.7 184. 2 
BS11C0 122.8 205. 2 
BSn( FR)C5 122.1 203. 9 
BSK(S)C8 X BS11C0 121.8 214. 0 
BSK(S)C8 X BS11(FR)C5 123.5 214. 3 
BSK(HI)C8 X BS11C0 125.8 202. 6 
BSK(HI)C8 X BS11(FR)C5 118.0 201. 8 
BSKCO X B73 129.5 213. 5 
BSK(S)C8 X B73 123.6 218. 1 
BSK(HI)C8 X B73 114.3 201. 5 
B73 X MOI7 120.5 208. 2 
BSSS(R)C8 X BSCB1(R)C8 117.2 208. 7 
BS13(HI)C7 X BSCB1(R)C7 116.5 212. 6 
BS13(S2)C3 109.3 185. 9 
BS20 105.8 179. 8 
BS13 X BS20 108.7 198. 8 
B84 X MOI 7 112.8 191. 9 
BSKCO 122.3 202. 7 
BSSS(R)C0XBSCB1(R)C0 RM 111.0 202. 6 
BSSS(R)C0XBSCB1(R)C0 117.5 201. 3 
BSSS(R)C8XBSCB1(R)C8 RM 106.9 206. 5 
BSSS(R)C7XBS13(HT)C7 RM 116.4 192. 1 
BSSS(R)C7XBS13(HT)C7 122.2 206. 7 
BS13(HI)C7XBSCB1(R)C7 RM 118.6 206. 7 
BS6(RC)C3XBS6(RS)C3 RM 107.8 205. 3 
BS6(RC)C3XBS6(RS)C3 110.5 215. 6 
BSIOXBSn CO 121.1 201. 6 
BSIOXBSn SYN4 119.1 193. 3 
BSl 0( FR )CSXBSn ( FR )C5 115.8 191. 7 
ND MID- MID- POLLEN-
:NGTH POLLEN SILK SILK 
1 <G (DAYS TO) (DAYS TO) (DAYS) 
3 .76 21, ,9 27.2 5.3 3 .94 18, .9 24.7 5.8 
4 .44 21 , , 1 27.7 6.6 
4 .21 21 , .0 25.6 4.6 3 .85 19, ,7 24.7 5.0 
4 .08 18, ,3 22.0 3.7 3, .90 18, .9 27.7 8.8 
4. 21 18, .7 21.8 3.1 
4, .17 19, ,6 24.5 4.9 
4, .67 18, .6 21.5 2.9 
4, .21 18, .3 21.9 3.6 
5 .44 19, .1 24.7 5.6 
4 .30 17, ,3 21.9 4.6 
4, .53 20, .4 24.2 3.8 
4, .49 24, .0 25.4 1.4 
4 .21 19, ,8 28.5 8.7 
4, .35 20, .3 24.2 3.9 
5, .08 17, ,2 24.2 7.0 
4, .30 17, .0 26.1 9.1 
4, .08 16, .3 23.0 6.7 
4, .44 17, .5 21. 1 3.6 
4 .26 17, .1 22.5 5.4 4, .89 20, .7 24.6 3.9 
4, .44 21, ,0 25.7 4.7 
4, .39 19, .0 24.9 5.9 
4, .89 17, .9 23.5 5.6 
4. 94 17. ,7 19.9 2.2 3, 94 19, ,0 26.2 7.2 
4. 53 18. ,2 25.3 7.1 3. 62 20. 3 23.7 3.4 
Table A5. (Continued) 
EAR PLANT 
PEDIGREE HEIGHT HEIGHT 
CM CM 
BSK(S)C8XBSK(HI)C8 108.4 193.9 
BS13(S)C3 SELF 98.7 172.0 
BSK(S)C8 104.4 187.4 
BSK(H1)C8 107.9 183.9 
MEAN: 115.8 200.3 
RIND 
STRENGTH 
MID-
POLLEN 
MID-
SILK 
POLLEN-
SILK 
KG (DAYS TO) 
3.22 16. 4 
3.94 23. 7 
3.40 21. . 1 
3.26 18. . 1 
(DAYS TO) (DAYS) 
20.9 4.5 
27.5 3.8 
24.6 3.5 
22.7 4.6 
3.94 18.6 24.0 5.3 
Table A6. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81072, 
CONDUCTED AT ANKENY IN 1980 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA XI000 ? 5 ? 5 
BSKCO U1. ,1 52. 6 22, .5 5, ,7 31, .4 
BSK(S)C8 5U. 7 56. 2 24, .8 0, .0 46, .0 
BSK(HI)C8 63. ,9 54. 4 25, , 1 6, 5 24. 8 
BSKCO X BSSSCO 50. 8 53. 8 23, .5 1, , 1 28. 8 
BSKCO X BSSS(R)C8 62, .9 53. 2 24.6 8, .1 35 .4 
BSSSCO 40, .3 55. 6 22. ,2 4, ,4 29 .8 
BSSS(R)C8 62, ,2 52. 6 23, .8 3, ,4 13, .9 
BSK(S)C8 X BSSS(R)CO 66, .5 53. 2 24, .7 1, ,2 44 .0 
BSK(S)C8 X BSSS(R)C8 80, .0 55. 6 23, ,2 4, . 1 27 .8 
BSK(HI)C8 X BSSS(R)CO 75, .3 54. 4 26, .4 0, .0 34, .7 
BSK(HI)C8 X BSSS(R)C8 73, ,3 53. 2 23, ,4 3, .2 30 .3 
BSKCO X BSK(S)C8 41, . 1 55. 6 23, ,8 5, .2 46, .3 
BSKCO X BSK(H1)C8 61, 6 54. 4 23, . 1 24, . 1 28 .7 
BSK(S)C8 X BSK(HI)C8 74. 4 57. 4 22, .4 8, .7 46, .1 
BSKCO X BSCB1C0 36. ,6 53. 2 21, .4 13, ,5 36. 6 
BSKCO X BSCB1(R)C8 56. ,0 49. 6 20, .0 14, 2 27. 8 
BSCB1C0 47. 9 53. 8 20, . 1 5, ,5 23. 5 
BSCB1(R)C8 30. 2 48. 4 22, ,4 3, .6 17. 7 
BSK(S)C8 X BSCB1C0 53, 4 55. 6 22, .8 3, ,3 48. 3 
BSK(S)C8 X BSCB1(R)C8 87, .8 56. 8 22, ,8 4, .2 28 .9 
BSK(HI)C8 X BSCB1C0 72, ,1 49. 6 20. 8 5. ,7 41. 4 
BSK(HI)C8 X BSCB1(R)C8 76, .9 55. 0 23, .3 4. 5 24 .4 
BSKCO X BS10C0 55, .6 49. 6 23. 2 5. 2 38 .2 
BSKCO X BS10(FR)C5 48, .0 55. 0 21 . 3 3. 2 30 . 1 
BS10C0 53, .3 55. 6 22. 9 2. .1 38 .9 
BS10(FR)C5 59, ,3 52. 0 21. 4 2. 5 34. 5 
BSK(S)C8 X BS10C0 58, .5 48. 4 23. ,0 3. ,9 59. 7 
BSK(S)C8 X BS10(FR)C5 67, .0 50. 8 23. 5 6. 3 55. .1 
BSK(HI)C8 X BS10CO 55, .8 53. 2 24. ,7 6. ,7 44. 8 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
% CM CM KG 
0. 0 146. 4 246. ,0 4. 08 
0. 0 123. 5 246. 5 3. 67 
3. 2 119. 6 219. 9 4. 08 
2. 2 140. 5 248. 9 4. 53 
3. 4 140. 8 261, .4 4. 30 
6. 4 135. 0 242, .0 4. 26 
2. 3 120. 5 249. 0 4. 12 
1. 1 141. 1 249, .5 4. 39 
2. 1 128. 6 250. ,2 4. 49 
1 . 1 135. 1 236. ,0 4. 21 
1 . 0 129. 4 244. ,4 3. 40 
8. 5 145. 3 251. ,4 4. 08 
7. 8 130. 8 241. 5 3. 58 
0. 0 129. 1 236. 2 3. 31 
1. 2 133. 8 240. 5 3. 90 
7. 3 138. 9 248. ,3 3. 99 
1. 1 113. 2 226. 7 3. 17 
8. 4 116. 3 223. 2 4. 08 
6. 3 128. 2 243. 8 3. 31 
3. 1 131. 5 245, .7 4. 17 
5. 3 124. 3 231, .6 3, .40 
0. 0 125. 8 232, 9 3. 40 
1. 3 131. 9 233. ,4 3. ,44 
2. 2 146. 7 242. 7 4. 76 
2. 2 139. 0 237. 6 4. 53 
3. 2 130. 9 238. 8 3. 40 
1. 1 131. 6 245. 5 3. 71 
3. 7 142. 6 247. 6 3. 49 
1. 2 134. 0 233. 0 3. 81 
Table A6. (Continued) 
PEDIGREE 
BSK(HI)C8 X BS10(FR)C5 
BSKCO X BS11C0 
BSKCO X BS11(FR)C5 
Bsnco 
BSn(FR)C5 
BSK(S)C8 X BS11C0 
BSK(S)C8 X BSn(FR)C5 
BSK(HI)C8 X BS11C0 
BSK(HI )C8 X BSn( FR)C5 
BSKCO X B73 
BSK(S)C8 X 873 
BSK(HI)C8 X B73 
B73 X MOI 7 
BSSS(R)C8 X BSCB1(R)C8 
BS13(HI)C7 X BSCB1(R)C7 
BS13(S2)C3 
BS20 
BS13 X BS20 
B8U X MOI7 
BSKCO 
BSSS(R)C0XBSCB1(R)C0 RM 
BSSS(R)C0XBSCB1(R)C0 
BSSS(R)C8XBSCB1(R)C8 RM 
BSSS(R)C7XBS13(HT)C7 RM 
BSSS(R)C7XBS13(HT)C7 
BS13(HI)C7XBSCB1(R)C7 RM 
BS6(RC)C3XBS6(RS)C3 RM 
BS6(RC)C3XBS6(RS)C3 
BS10XBS11 CO 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA X1000 5 'o S ; % % CM CM KG 
68.6 55.0 25. 4 0. 1 29.3 4. 2 134.3 240. 9 4.26 
54.9 50.8 21, .6 12. 1 34.9 18. 1 146.7 246. 0 5.17 
56.1 58.6 23. 3 3. 0 28.7 5. 3 150.6 253. 5 4.80 
46.3 55.0 25, .5 5. 3 32.1 4. 3 146.4 250. 2 5.53 
72.9 54.4 23, ,9 3. 3 33.3 1. 1 139.5 236. 9 4.62 
75.0 56.2 24, . 1 1. 0 42.6 1. 1 138.1 245. 1 4.03 
67.8 54.4 22, ,7 1. 1 39.1 6. 8 137.7 241. 3 3.71 
56.1 56.2 26, .0 4. 3 36.9 2. 1 147.8 247. 6 4.08 
84.5 56.2 23, .4 5. 4 30.6 4. 2 135.0 235. 8 4.26 
58.0 53.8 22. 0 0. 0 26.8 1. 1 139.0 248. 2 4.62 
85.9 55.6 22, ,1 0. 0 35.2 5. 3 148.2 257. 5 3.62 
71.5 56.2 25, ,6 10. 6 29.8 6. 3 132.4 233. 6 4.62 
78.5 52.6 21, .3 2. 3 6.4 2. 3 130.6 241. 4 5.89 
75.3 52.6 19, ,6 0. 0 24.4 11. 4 127.7 249. 4 4.53 
70.5 55.6 23, .3 0. 1 20.1 2. 2 139.8 255. 0 4.89 
66.8 53.8 24, , 1 5. 6 35.6 0. 0 129.5 226. 5 4.26 
46.3 51.4 18, .9 0. 1 21.8 2. 4 123.2 221. 3 4.03 
56.1 49.6 25, .2 0. 0 16.6 5. 6 116.1 221. 7 4.12 
85.8 55.0 21, .8 4. 4 17.5 1. 1 129.2 239. 8 5.85 
40.0 54.4 22, .0 20. 7 26.2 4. 3 152.0 251. 5 3.90 
49.2 52.0 21, .8 2. 4 30.5 2. 3 132.4 241. 2 3.17 
62.4 52.0 22, .9 3. 5 43.3 0. 0 140.9 255. 8 3.81 
54.8 55.6 23, , 1 1. 0 24.2 2. 0 124.5 236. 9 4.30 
67.1 59.8 24, .7 0. 0 18.1 0. 0 131.7 233. 7 4.35 
79.9 58.6 27, .4 2. 1 12.3 1. 9 143.6 255. 8 4.62 
71.2 52.6 20, .7 3. 4 17.6 4. 6 126.2 239. 8 4.85 
70.1 55.6 22, ,7 4. 3 17.4 3. 2 122.6 239. 4 4.44 
66.3 52.6 22, .8 4. 5 24.0 1 . 1 126.1 244. 3 4.62 
69.9 55.0 23, ,7 1. 1 27.3 5. 3 133.0 236. 2 4.30 
Table A6. (Continued) 
PEDIGREE 
BS10XBS11 SYN4 
BS10(FR)C5XBS11(FR)C5 
BSK(S)C8XBSK{H1)C8 
BS13(S)C3 SELF 
BSK(S)C8 
BSK(HI)C8 
MEAN: 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA XI000 ? % ? i  % CM CM KG 
53.3 55.6 24, .6  4.5 24. 2 7.6 139.0 245.1 4.89 
75.2 53.8 23, ,9 0.1 20. 0 1.1 142.7 248.4 5.12 
76.9 57.4 23, ,4 4.2 30, .5 4.2 124.2 234.0 3.31 
46.9 55.0 24, .8 2.3 30. 7 2.3 113.9 214.1 3.62 
40.0 47.8 24, ,6 1.2 46. ,1 2.2 124.2 233.6 3.31 
60.3 51.4 25, ,6 8.5 28. 4 0.0 116.2 221.7 3.85 
62.0 53.9 23, ,2 4.4 30, .9 3.3 133.1 240.9 4.2 
Table A7. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81073, 
CONDUCTED AT MART INSBURG IN 1980 
PLANTS ROOT STALK DROP EAR PLANT RIND 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENGTH 
Q/HA XI000 % % % % CM CM KG 
BSKCO 56.9 55. 6 21. 2 4. 4 54. .3 0.0 0.0 0. 0 0.00 
BSK(S)C8 64.7 53. ,2 20. ,6 0. ,0 86. ,7 1.1 0.0 0. 0 0.00 
BSK(HI)C8 64.0 55. 6 22. ,5 0. ,0 73. ,3 2.2 0.0 0. 0 0.00 
BSKCO X BSSSCO 61.4 53, ,2 20, .2 0. 0 56. 9 0.0 0.0 0, .0 0.00 
BSKCO X BSSS(R)C8 83.2 56, .8 18, .9 0. ,0 42. 6 4.1 0.0 0, .0 0.00 
BSSSCO 42. 2 55. 0 20. 3 0. ,0 37. 9 9. 8 0. 0 0. 0 0.00 
BSSS(R)C8 58. 7 55. 6 22. 1 2. 2 8. 0 3. 2 0. 0 0. 0 0.00 
BSK(S)C8 X BSSS(R)CO 72. 9 52. 6 20. 5 2. 3 73. 2 0. 0 0. ,0 0. 0 0.00 
BSK(S)C8 X BSSS(R)C8 85. ,3 57. 4 20. 8 0. 0 48. 3 2. 0 0. ,0 0. 0 0.00 
BSK(HI)C8 X BSSS(R)CO 69. ,8 54. 4 21. 1 0. ,0 44. 9 1. .1 0. 0 0. 0 0.00 
BSK(HI)C8 X BSSS(R)C8 75. 4 53. 2 21. 0 2. 2 40. 3 0. 0 0. ,0 0. 0 0.00 
BSKCO X BSK(S)C8 57. 0 54. 4 19. 0 1. . 1 80. 5 0. ,0 0. 0 0. 0 0.00 
BSKCO X BSK(HI)C8 65. 6 55. 0 20. 1 0. 0 74. 7 3, .3 0. ,0 0. 0 0.00 
BSK(S)C8 X BSK(HI)C8 62. 5 54. 4 20. ,3 0. ,0 78. 5 0, ,0 0. ,0 0. 0 0.00 
BSKCO X BSCB1C0 45. .1 53. ,2 20. 2 2. ,2 78. 0 5, ,7 0. 0 0. 0 0.00 
BSKCO X BSCB1(R)C8 53, ,4 55. 0 17. 6 0. ,0 68. 4 4, ,3 0, ,0 0. 0 0.00 
BSCB1C0 38. ,0 53. 2 19. 1 0. ,0 50. 8 1. , 1 0. 0 0. 0 0.00 
BSCB1(R)C8 42. ,6 53. 2 19. 0 0. ,0 33. 5 0. ,0 0. 0 0. 0 0.00 
BSK(S)C8 X BSCB1C0 75. ,2 53. ,2 18. 6 0. ,0 89. 7 3. ,4 0. 0 0. 0 0.00 
BSK(S)C8 X BSCB1(R)C8 78. ,9 55. 0 20. ,7 0. ,0 70. 9 0, ,0 0. ,0 0. 0 0.00 
BSK(HI)C8 X BSCB1C0 70, .3 55. ,6 20. 2 0. 0 70. 7 0. 0 0. 0 0. 0 0.00 
BSK(HI)C8 X BSCB1(R)C8 77, .6 58, ,0 19. 6 1. ,0 59. 4 2, .2 0. 0 0. 0 0.00 
BSKCO X BS10C0 68, .2 55, .0 20. 6 1. , 1 76. 4 1, , 1 0. 0 0. 0 0.00 
BSKCO X BS10(FR)C5 67, .4 53, .8 19. 5 0, ,0 51. 9 0, .0 0, ,0 0. 0 0.00 
BS10C0 58, ,5 54, ,4 22. ,1 3, .3 45. 7 5, .5 0. 0 0. 0 0.00 
BS10(FR)C5 58, ,3 55, .6 19. 8 0, ,0 65. 7 0, .0 0, .0 0. 0 0.00 
BSK(S)C8 X BS10C0 66, .6 57, .4 19. 5 0. 0 71. 1 0. 0 0. 0 0. 0 0.00 
BSK(S)C8 X BS10(FR)C5 82, .7 53, .8 21. 9 0. ,0 86. 0 0. ,0 0. 0 0. 0 0.00 
BSK(HI)C8 X BS10C0 79, ,2 53, .2 21. ,3 1, 2 78. 4 0, ,0 0. ,0 0. 0 0.00 
Table A7. (Continued) 
PEDIGREE 
BSK(HI)C8 X BS10(FR)C5 
BSKCO X BS11C0 
BSKCO X BS11(FR)C5 
BS11C0 
BS11(FR)C5 
BSK(S)C8 X BSnCO 
BSK(S)C8 X BS11(FR)C5 
BSK(HI )C8 X BSnCO 
BSK(HI)C8 X BS11(FR)C5 
BSKCO X B73 
BSK(S)C8 X B73 
BSK(HI)C8 X B73 
B73 X MOI7 
BSSS(R)C8 X BSCB1(R)C8 
BS13(HI)C7 X BSCB1(R)C7 
BS13(S2)C3 
BS20 
BS13 X BS20 
B8U X M017 
BSKCO 
BSSS(R)C0XBSCB1(R)C0 RM 
BSSS(R)C0XBSCB1(R)C0 
BSSS(R)C8XBSCB1(R)C8 RM 
BSSS(R)C7XBS13(HT)C7 RM 
BSSS(R)C7XBS13(HT)C7 
BS13(HI)C7XBSCB1(R)C7 RM 
BS6(RC)C3XBS6(RS)C3 RM 
BS6(RC)C3XBS6(RS)C3 
BSIOXBSn CO 
PLANTS ROOT STALK DROP EAR PLANT RIND 
YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENGTH 
q/HA XI000 % % % % CM CM KG 
82.8 53.2 18.8 0.0 36.9 3.4 0.0 0.0 0.00 
60. ,7 53. 8 22. 4 0. ,0 31, ,8 3. 4 0, .0 0.0 0.00 
73. ,4 52. 6 19. 9 0, 0 60, , 1 3. 3 0, .0 0.0 O.oo 
64. 2 56. 2 21. 1 1, ,2 50, .9 0. 0 0, .0 0.0 0.00 
61. ,8 55. 0 20. 3 1. ,1 30, .5 3. 3 0, .0 0.0 0.00 
72. ,0 53. 8 19. 6 0, ,0 72. .1 1.  1 0, .0 0.0 0.00 
90. ,3 56, 2 21. 0 0, .0 75, .0 4. 2 0. ,0 0.0 0.00 
73, ,0 55. 0 22. 8 4, .3 43. 6 1.  1 0. 0 0.0 0.00 
84. ,7 55. 0 21. 7 2, 2 34, ,8 2. 2 0, .0 0.0 0.00 
90. 2 56. 2 19. 6 0. ,0 63, ,2 3. 2 0, ,0 0.0 0.00 
92. 2 52. 6 19. 7 0, ,0 71, .2 0. 0 0, ,0 0.0 0.00 
81. 3 53. 2 20. 4 9, ,0 26, .7 1.  1 0, ,0 0.0 0.00 
100. 0 52. 6 17. 5 1, ,1 12, .2 6. 7 0, .0 0.0 0.00 
81. 2 53. 8 20. 9 0, .0 25, ,2 1.  1 0, .0 0.0 0.00 
76, .5 55, .6 20. 4 1, . 1 33. 6 4. 3 0, .0 0.0 0.00 
64. ,6 55. 6 21. 1 0. 0 38, ,4 4. 3 0, .0 0.0 0.00 
30, ,7 56. 2 21. 9 0. ,0 32, .5 0. 0 0, .0 0.0 0.00 
52, .5 55. 6 18. 6 0, ,0 32, ,5 2. 2 0, .0 0.0 0.00 
100, .8 55, 0 19. 2 5, .4 24, ,8 0. 0 0, .0 0.0 0.00 
52, .2 55. 6 20. 2 10, .8 22, .2 3. 2 0, ,0 0.0 0.00 
51, .5 55, .6 18. ,7 1, , 1 67. 2 0. 0 0. 0 0.0 0.00 
66, .8 58. 0 20. 0 1. ,0 59. 3 0. 0 0, .0 0.0 0.00 
58, .8 56. 2 19. 1 2, ,2 29, .2 2. 2 0, ,0 0.0 0.00 
64, .9 55, 0 19. 6 1, ,0 13. ,4 4. 3 0, .0 0.0 0.00 
85, .3 53, .2 22. 2 4, ,6 38. .1 3. 3 0, .0 0.0 0.00 
72, ,7 55, .0 19. ,3 0, ,0 22. ,6 0. 0 0, .0 0.0 0.00 
68, .4 56, ,2 20, ,0 0, ,0 39. 0 0. 0 0. ,0 0.0 0.00 
70, ,4 52, ,6 19. 5 1 ,  2 53, .7 1 .  1 0, .0 0.0 0.00 
68, ,8 54. 4 23. 1 0. ,0 42, .5 0.0 0, .0 0.0 0.00 
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Table A8. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81074, 
CONDUCTED AT KANAWHA IN 1980 
PLANTS ROOT STALK DROP EAR PLANT RINI 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENI 
Q/HA XI000 S ; % % % CM CM KG 
BSKCO 59. . 1 54 .4 22. 9 64.0 7.7 0.0 0.0 0.0 4.89 
BSK(S)C8 70. 2 55 .6 25. 1 10.9 31.3 1.1 0.0 0.0 3.67 
BSK(HI)C8 57. 3 53 .2 26. 6 76.8 8.2 0.0 0.0 0.0 3.44 
BSKCO X BSSSCO 73. 4 51 .4 24.5 31.8 16.5 0.0 0.0 0.0 3.99 
BSKCO X BSSS(R)C8 103. ,1 54 .4 23. 1 30.4 13.0 1.1 0.0 0.0 5.35 
BSSSCO 79. ,7 55 .6 22.6 10.2 9.6 1.1 0.0 0.0 4.08 
BSSS(R)C8 73, .0 53 .8 25. 0 41,4 8.7 2.2 0.0 0.0 4.62 
BSK(S)C8 X BSSS(R)CO 93. 0 55 .6 23. 6 6,6 22.6 1.1 0.0 0.0 3.85 
BSK(S)C8 X BSSS(R)C8 97. 6 53 .8 24. 9 6.9 19.8 0.0 0.0 0.0 3.31 
BSK(HI)C8 X BSSS(R)CO 103. ,0 56 .2 25. 3 31.2 9.2 2.1 0.0 0.0 3.49 
BSK(HI)C8 X BSSS(R)C8 93. 9 53 .8 26. 7 43.4 12.8 1.2 0.0 0.0 3.85 
BSKCO X BSK(S)C8 81. 9 53 .2 22. 1 12.5 31.4 0.0 0.0 0.0 2.99 
BSKCO X BSK(HI)C8 48. 7 55 .6 24. 2 83.7 5.9 0.0 0.0 0.0 3.71 
BSK(S)C8 X BSK(HI)C8 81. 6 53 .2 23. 6 33.3 12.0 0.0 0.0 0.0 2.81 
BSKCO X BSCB1C0 67. 5 54 .4 22. 8 44.2 9.4 1.1 0.0 0.0 3.94 
BSKCO X BSCB1(R)C8 61. ,6 55 .0 25. 4 34.8 6.4 0.0 0.0 0.0 4.71 
BSCB1C0 77. ,2 55 .0 21. 4 36.7 6.5 0.0 0.0 0.0 4.94 
BSCB1(R)C8 53. ,1 52 .6 24. 0 59.3 1.3 0.0 0.0 0.0 4.62 
BSK(S)C8 X BSCB1C0 81. 7 53 .8 23. 0 26.7 23.7 0.0 0.0 0.0 3.03 
BSK(S)C8 X BSCB1(R)C8 78. 3 53 .8 23. 3 17.5 7.0 0.0 0.0 0.0 3.76 
BSK(HI)C8 X BSCB1C0 71. 8 53 .8 22. 5 67.9 9.0 0.0 0.0 0.0 3.71 
BSK(H1)C8 X BSCB1(R)C8 57, 4 55 .6 24. ,1 69.7 5.4 1.1 0.0 0.0 3.53 
BSKCO X BSIOCO 75, .6 53 .8 26. 5 39.2 11.2 0.0 0.0 0.0 3.44 
BSKCO X BS10(FR)C5 89, .0 53 .2 21. 9 6.3 30.6 1.1 0.0 0,0 4.21 
BSIOCO 71, .5 53 .2 23. 0 3.3 22.3 0.0 0.0 0.0 2.90 
BS10(FR)C5 98, .4 55 .0 24. 3 14.0 15.1 1.1 0.0 0.0 3,03 
BSK(S)C8 X BSIOCO 93, .1 53 .8 21. 8 10.1 22.1 0.0 0.0 0.0 3.94 
BSK(S)C8 X BS10(FR)C5 92, .9 55 .0 23. 3 2.0 28. 3 0.0 0.0 0.0 2.85 
BSK(HI)C8 X BSIOCO 81, .0 54 .4 23. 8 47.5 9.5 0.0 0.0 0.0 3.71 
Table A8. (Continued) 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA HOIST LODGED LODGED 
Q/HA XI000 I I 5 
BSK(HI)C8 X BS10(FR)C5 80. ,9 56. 8 23' .7 17' .0 17' .8 
BSKCO X BS11C0 65. 2 54. 4 24 .0 43 .9 19 .3 
BSKCO X BS11(FR)C5 72. ,3 54. ,4 26 .4 58 .7 8. 9 
BS11C0 61. 5 54, .4 25 .0 52 .9 5 .5 
BSn(FR)C5 77. 2 56. a 26, 8 58, .2 9, 7 
BSK(S)C8 X BS11C0 95. 1 55. 6 25 .8 11, .7 8, .0 
BSK(S)C8 X BSn(FR)C5 79. 7 51. 4 22. 2 37, . 1 13. 9 
BSK(HI )C8 X BSnCO 82. 6 54. 4 25. 9 50, .1 16, .5 
BSK(HI)C8 X BS11(FR)C5 84. 1 53. 2 25. 7 77, .8 3, .4 
BSKCO X B73 98. 2 52. 6 23 ,6 45. 5 11, .0 
BSK(S)C8 X 873 107. 7 52. 0 22, .4 2 .1 18. 6 
BSK(HI)C8 X B73 92. 8 55. 0 23 .9 45. 9 2. 1 
B73 X MOI7 109. 3 52. 6 22 .0 9 . 1 6 .9 
BSSS(R)C8 X BSCB1(R)C8 102. 4 55. 6 25 .8 12. 9 2. 5 
BS13(HI)C7 X BSCB1(R)C7 92. 4 55. 0 23 .7 14. 2 12. 1 
BS13(S2)C3 82. , 1 55. ,0 26 .0 7. 2 17. 1 
BS20 70. 5 54, .4 24 .5 3 .8 13. 2 
BS13 X BS20 91. 6 55, .0 23 . 1 7 .9 19 .3 
B84 X MOI 7 111. ,6 53, 2 23. 1 1 . 1 5. 5 
BSKCO 58. 5 55, .0 26 .5 67. 8 2. 5 
BSSS(R)C0XBSCB1(R)C0 RM 76. 0 52, .6 23, .7 34. 2 20. 7 
BSSS(R)C0XBSCB1(R)CO 80. ,0 52, .0 24, .5 21. 0 19. 2 
BSSS(R)C8XBSCB1(R)C8 RM 88. ,6 55, .6 25 .3 12. 8 5. 8 
BSSS(R)C7XBS13(HT)C7 RM 79. .1 52, .0 28 .2 28. 2 3. 5 
BSSS(R)C7XBS13(HT)C7 86. ,7 55. ,0 25 .8 23. 2 5. 6 
BS13(HI)C7XBSCB1(R)C7 RM 85. ,7 54, 4 24 . 1 27. 4 3. 4 
BS6(RC)C3XBS6(RS)C3 RM 72. ,0 52, .0 24, .0 22. 9 9. 7 
BS6(RC)C3XBS6(RS)C3 86. .1 55, 0 23 .8 28 .7 7. 4 
BS10XBS11 CO 69. ,4 54, 4 25 .8 14. 5 21. 9 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
? ; CM CM KG 
0. 0 0.0 0.0 3.53 
0. 0 0.0 0.0 4.08 
0. 0 0.0 0.0 5.03 
1. 1 0.0 0.0 4.35 
0. 0 0.0 0.0 3.58 
0. 0 0.0 0.0 3.99 
2. 2 0.0 0.0 4.80 
2. 1 0.0 0.0 3.44 
1. 1 0.0 0.0 3.76 
0. 0 0.0 0.0 4.58 
0. 0 0.0 0.0 4.85 
0. 0 0.0 0.0 4.98 
1. 2 0.0 0.0 5.26 
0. 0 0.0 0.0 4.67 
1. 1 0.0 0.0 4.08 
0. 0 0.0 0.0 4.03 
1. 1 0.0 0.0 4.21 
0. 0 0.0 0.0 4.53 
1. 2 0.0 0.0 5.17 
0. 0 0.0 0.0 3.81 
0. 0 0.0 0.0 3.67 
1. 2 0.0 0.0 3.22 
0. 0 0.0 0.0 3.49 
0. 0 0.0 0.0 4.62 
1. 1 0.0 0.0 5.17 
0. 0 0.0 0.0 5.67 
0. 0 0.0 0.0 4.30 
0. 0 0.0 0.0 5.03 
0. 0 0.0 0.0 3.49 
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Table A9. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81075, 
CONDUCTED AT AMES IN 1981 
PEDIGREE 
PLANTS 
YIELD PER HA 
ROOT STALK 
MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA XI000 ? ; % % % CM CM KG 
BSKCO 49. , 1 50. 8 25. 6 24. 2 32. 2 1. 3 116. 7 192. 0 3.40 
BSKCO SELF 30. 8 53. 8 29. 1 12. 3 18. 8 0. 0 99. 9 176. 3 2.67 
BSK(S)CI» 68. ,4 53. 8 27. 2 11 . 1 20. 0 0. 0 114. 0 186. 1 4.35 
BSK(S)Ct» SELF 32. ,7 50. 2 32. 3 7. 0 15. 2 1. 1 103. 9 171. 8 3.12 
BSK(S)C8 60. ,8 53. 8 27. 7 0. 0 17. 8 0. 0 107. 5 197. 1 2.85 
BSK(S)C8 SELF 53. 4 52. 0 25. 7 1. 1 8. 1 0. 0 96. 7 180. 2 2.76 
BSK(HI)C4 54. ,9 47. 8 26. 0 18. 1 35. 6 0. 0 117. 6 194. 0 3.17 
BSK(HI)CU SELF 34. 3 50. 8 30. 1 13. 9 19. 7 0. 0 112. 8 187. 1 3.53 
BSK(HI)C8 72, 3 51. 4 26. 2 4. 5 17. 5 0. 0 107. 1 192. 0 3.35 
BSK(HI)C8 SELF 36. ,7 48. 4 30. 3 8. 6 14. 8 1. 2 94. 2 173. 0 3.44 
BSKCO X BSK(S)CU 58. ,3 49. 0 26. 8 6. 4 19. 3 1. 3 115. 9 205. 0 3.58 
BSKCO X BSK(S)C1| SELF 37. 8 48. 4 28. 6 7. 5 24. 5 0. 0 101. 8 170. 4 3.58 
BSKCO X 8SK(S)C8 61. 8 55. 0 30. 2 4. 3 20. 7 1. 1 112. 5 196. 7 3.49 
BSKCO X BSK(S)C8 SELF 40. ,4 53. 2 30. 3 2. 1 11. 3 1. 1 105. 2 182. 8 3.40 
BSKCO X BSK{HI)CU 61. 4 55. 0 25. 7 26. 1 28. ,3 0. 0 123. 8 206. 0 3.40 
BSKCO X BSK(HI)C4 SELF 38. 9 54. 4 31. 4 17. 5 17. 6 0. 0 103. 6 180. 7 2.90 
BSKCO X BSK(HI)C8 67. ,4 55. 0 29. 6 7. 5 22. 9 0. 0 113. 8 200. 6 2.81 
BSKCO X BSK(HI)C8 SELF 33, 0 52. 6 31. ,4 23. 3 23. ,6 0. 0 98. 7 168. 3 3.31 
BSK(S)CU X BSK(S)C8 71, ,2 50. 8 24. 7 2. 4 32. 8 0. 0 108. 0 189. 1 3.08 
BSK(S)CU X BSK(S)C8 SELF 54, .6 52. 0 25. ,7 1. 2 24. ,3 0. 0 97. 9 177. 1 2.49 
BSK(S)C4 X BSK(HI)C4 65, .5 54. 4 25. 8 7. 7 30. 8 2. 2 114. 9 199. 6 2.99 
BSK(S)CU X BSK(HI)Clt SELF 33, 8 49. 6 27. 7 7. 3 20. 5 1. 2 109. 7 187. 9 2.44 
BSK(S)CU X BSK(HI)C8 74, .8 53. 8 25. 9 6. 7 17. 8 0. 0 109. 2 183. 0 2.85 
BSK(S)C4 X BSK(HI)C8 SELF 47, 8 53. 8 27. ,0 11. 1 15. 6 0. 0 96. 3 168. 3 2.99 
BSK(S)C8 X BSK(HI)CU 68, .7 55. 0 28. 9 2. 2 20, 7 0. 0 117. 7 208. 6 3.71 
BSK(S)C8 X BSK(HI)CtJ SELF 42, 8 48. 4 26. 2 5. 1 19. ,7 0. 0 105. 3 180. 4 2.90 
BSK(S)C8 X BSK(HI)C8 80, .7 52. 6 26, .8 2. 3 26, , 1 0. 0 103. 1 181. 9 3.31 
BSK(S)C8 X BSK(HI)C8 SELF 46, ,3 53. 2 28. ,8 0. 0 12. ,4 0. 0 91. 0 161. 6 3.12 
BSK(Hi)CU X BSK{HI)C8 67, .7 50. ,8 27, ,4 4. 9 10, .8 0. 0 104. 3 180. 5 3.85 
Table A9. (Continued) 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA XI000 51 i % ? ; 
BSK(HI)Clt X BSK(HI)C8 SELF 31.5 50. 2 28. 3 10.0 18. 2 
BSKCO X B73 69.6 55. 0 33. 4 3.3 13. 0 
BSK(S)C8 X B73 114.8 53. 8 23. 6 0.0 3. 3 
BSK(HI)C8 X B73 98.3 53. 2 26. 9 0.0 5. 7 
BSK(HI)C8 X (WF9 X W22) 67.4 52. 0 27. 0 3.5 18. 4 
BSK(HI )C8 X (Mm X B14A) 84.0 55. 6 27. 5 0.0 9. 7 
BSK(S)C8 X (WF9 X W22) 63.9 52. ,6 28. 7 1.1 9. 1 
BSK(S)C8 X (MIU X B14A) 74.2 52. ,6 27. 6 0.0 11. 4 
BSKCO 46.7 54, 4 26. 8 16.6 17. 6 
BSKCO SELF 20.0 52. ,0 28. 5 13.8 12. 5 
BSK(HI)C8 66.9 51. ,4 27. 5 2.2 22. 9 
BSK(HI)C8 SELF 41.4 53. ,2 27. 6 2.3 14. 6 
BSK(S)C8 59.1 55. ,0 27. 3 0.0 18. 5 
BSK(S)C8 SELF 43.9 55. 6 30. 7 0.0 19. 4 
(WF9 X W22) 61.3 52. 0 28. 8 1.1 1. 1 
(M14 X B14A) 77.1 54. 4 28. 4 0.0 6. 6 
B73 X M017 60.8 52. 0 25. 3 0.0 0. 0 
BSKCO X (WF9 X W22) 44.9 53. 8 27. 6 6.8 13. 5 
BSKCO X (Mitt X BlltA) 70.2 46. ,6 26. ,4 0.0 3. 9 
BSSS(R)C8 X BSCB1(R)C8 92.2 53. 8 26. ,3 0.0 4. ,4 
BSSSCO X LANC 66.7 55. 6 29. 0 1.0 20. 8 
BS17 X LANC 65.8 52. 6 25. 9 2.3 31. 8 
JARVIS(FS)C10 X BS13(S)C3 81.8 53. ,2 27. ,4 2.2 18. 0 
INDIAN CHIEF(FS)C10 X BS13(S)C3 90.8 54, 4 30. 7 11.0 7. 7 
LANC 55.8 51. ,4 26. 5 2.3 17. 6 
BS17 71.4 52, .6 30. ,7 0.0 4. ,5 
BSSSCO 51.2 54, 4 27. 9 1.1 12. ,0 
BS13(S)C3 67.2 54, .4 31. 5 2.2 5. ,5 
BS13C0 57.4 55, 0 35. ,7 1.1 4. 3 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
% CM CM KG 
0. 0 99. 2 166. 7 3. 17 
0. 0 119. 7 198. 5 4. 49 
1. 1 120. 4 209. 2 5. 30 
0. 0 114. 8 203. 3 4. 49 
0. 0 104. 3 187. 6 3. 49 
0. 0 107. 2 184. 9 3. 08 
0. 0 99. 3 177. 6 4. 08 
0. 0 Ill. 8 195. 8 3. 49 
4. 4 117. 0 197. 1 3. 71 
0. 0 107. 5 175. 8 3. 85 
2. 3 105. 4 179. 6 3. 35 
0. 0 89. 7 164. 7 3. 26 
1. 1 110. 0 194. 1 2. 49 
0. 0 98. 7 172. 9 2. 72 
0. 0 94. 6 174. 4 4. 85 
0. 0 101. 0 190. 3 4. 17 
3. 5 Ill . 6 194. 6 5. 03 
3. 3 113. 7 190. 9 3. 62 
0. 0 Ill . 4 187. 1 5. 03 
0. 0 103. 6 204. 1 4. 62 
4. 3 108. 6 199. 8 3. 67 
0. 0 115. 3 208. 9 4. 26 
4. 5 123. 8 208. 2 4. 26 
0. 0 138. 3 225. 8 4. 39 
0. 0 108. 8 198. 8 3. 76 
0. 0 106. 1 191. 8 4. 44 
1. 1 117. 7 194. 7 4. 30 
1. 1 94. 9 166. 1 4. 98 
0. 0 108. 9 189. 7 4. 98 
Table A9. (Continued) 
PEDIGREE 
BS13(S)C3 BULK OF S2'S 
BS10 X BSnSYNS 
BS10(FR)C5 X BS11(FR)C5 
BSKCO X (WF9 X W22) 
BSKCO X (Mm X B1UA) 
BS18 
PLANTS 
YIELD PER HA 
Q/HA XI000 
36.U 52.0 
62.7 53.8 
87.1 52.0 
55.4 52.0 
63.0 53.8 
70.5 55.0 
MEAN; 59.7 52.7 
ROOT 
MOIST LODGED 
% % 
29. 0 2.2 
30. 0 2.2 
26. 7 1.1 
26. 4 5.8 
26. 3 0.0 
27. 5 5.6 
28. 0 5.4 
STALK DROP 
LODGED EARS 
% % 
6.7 0.0 
18.9 1.1 
17.2 2.3 
10.3 0.0 
14.4 2.2 
13.1 0.0 
16.0 0.7 
EAR PLANT 
HEIGHT HEIGHT 
CM CM 
86. 0 149. 5 
114. 9 190. 3 
111. 3 199. ,0 
111. 3 192. 5 
103. 2 179. 6 
107. 9 189. 0 
107. 8 187. 7 
RIND 
STRENGTH 
KG 
3.94 
3.31 
4.58 
3.81 
3.31 
3.85 
3.6 
Table AlO. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81076 
CONDUCTED AT ANKENY IN 1981 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA X1000 % % 5 
BSKCO 32.i» 56. ,8 21 . 5 39. 4 9, .6 
BSKCO SELF 26.2 45. ,4 22, ,4 7. ,9 34. 0 
BSK(S)Ct4 54.4 56. ,6 21 , .4 4. 8 36, .3 
BSK(S)Cl4 SELF 32.1 50. 2 23, ,0 5. 9 37, .6 
BSK(S)C8 50.3 52, 0 23, ,1 0, .0 47, .1 
BSK(S)C8 SELF 43.8 54, 4 23, ,3 0, 0 35, .9 
BSI<(HI )C4 51.0 52, 6 22, ,3 17, .5 32, .8 
BSK(HI )C!l SELF 29.4 53. ,8 22. ,3 15. ,7 35. 2 
BSK(HI)C8 66.1 58, .0 25. ,3 9, ,3 31, . 1 
BSK(HI)C8 SELF 45.4 54, .4 24, .2 9, .9 23 .9 
BSKCO X BSK(S)C't 66.9 50, .2 21. 8 2, .3 49 .9 
BSKCO X BSK(S)C4 SELF 33.1 50, 8 20, .8 11 . 8 42 .7 
BSKCO X BSK(S)C8 67.6 55, .0 21, .8 5, .3 23 .4 
BSKCO X BSK(S)C8 SELF 28.5 56, .8 22, .3 7. 3 21 .2 
BSKCO X BSK(HI)Ci4 45.9 50, .8 22, 8 16. ,4 26 .5 
BSKCO X BSK(HI)Ci( SELF 30.2 53, .8 22, ,6 7. , 3 43 .9 
BSKCO X BSK(Ht)C8 56.3 58, .0 24. 5 23. ,7 28.6 
BSKCO X BSK(HI)C8 SELF 34.7 53, .8 27, , 1 8. 0 41, .9 
BSK(S)CU X BSK(S)C8 61.0 54, 4 21 . 2 1, . 1 48 . 1 
BSK(S)CU X BSK(S)C8 SELF 34.2 55, .0 24, .8 0, .0 44 .8 
BSK(S)Clt X BSK(HI )CI| 65.2 52, .6 21, ,3 19, .0 33 .3 
BSK(S)C'« X BSK(HI)C4 SELF 39.0 57, .4 20, 8 5, , 1 35 . 1 
BSK(S)CU X BSK(H1)C8 73.5 55, .6 22. ,8 6, .5 29 .0 
BSK(S)C4 X BSK(HI)C8 SELF 39.3 55 ,6 23. 3 6, .5 49 .8 
BSK(S)C8 X BSK(HI)CU 60.5 55, .0 20, .7 6, .7 37, .9 
BSK(S)C8 X BSK(HI)Cl4 SELF 48.4 48, .4 21, .7 0, .0 52 .7 
BSK(S)C8 X BSK(HI)C8 74.5 59, .2 22, .0 1, .0 29 .4 
BSK(S)C8 X BSK(HI)C8 SELF 38.5 53. 8 21, .7 0, .0 40 .3 
BSK(H1)C4 X BSK(HI)C8 41.4 57. ,4 22, .2 7, .3 41 . 1 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
; CM CM KG 
2. 6 142. 2 242. 5 3, .99 
1. 8 124. 9 225. 3 4, .08 
0. 0 135. 4 248. 9 4, .12 
1. 4 124. 0 227. 9 4 .17 
0.7 130. ,4 238. 3 3 .31 
0. 0 110. 2 225. 8 3 .44 
0. 6 135. ,9 246. 3 3 .08 
2. 4 124. 0 221. 1 3 .76 
0. 0 121. 4 228. 1 3 .67 
0.5 110. 6 206. 0 3 .31 
0. 7 135. ,6 250. 4 4 .35 
1 . 5 131. 6 234. 4 3 .62 
0. 9 130. ,8 252. 1 4 .21 
4. 2 129. . 1 238. 1 4 .67 
0. 8 139. 5 253. 6 4 .35 
I. 3 132. ,3 237. 0 3 .85 
1. 6 124. 9 234. 9 2 .72 
1. 3 Ill. 8 204. 6 4 .03 
0. 0 129. ,0 242. 1 3 .99 
3. 5 125. 9 238. 6 3 .40 
1. 8 134. 6 246. 8 3 .99 
0. 0 127. . 1 226. 8 4 . 12 
3. 8 133. 3 243. 7 4 .26 
1. 2 121. 8 218. 7 3 .71 
0. 0 130. ,3 246. 9 3 .44 
0. 0 120. 2 230. 4 2 .94 
0. 0 125. ,3 236. 1 3 .58 
0. 0 111. 5 206. 2 3 .35 
6. 3 126. ,5 231. 3 2 .63 
Table AlO. (Continued) 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA X1000 ? 'o % % 
BSK(HI)CI4 X BSK(HI)C8 SELF 32, ,3 49. 6 20, ,3 1, .2 43, .7 
BSKCO X B73 78. 2 53, 8 22, , 3 7. 0 26, 6 
BSK(S)C8 X B73 8U. ,2 55, 6 25. 4 5. ,3 31. 4 
BSK(III )C8 X B73 87. 9 55. 6 22, ,7 5. ,6 23, ,0 
BSK(HI)C8 X (WF9 X W22) 69. ,4 52. ,6 21 , 6 4, ,3 19, .9 
BSK(HI)C8 X (M1U X B1UA) 76. 6 56. 8 22, ,7 2, 0 29, .6 
BSK(S)C8 X (WF9 X W22) 70. ,0 52. 0 21 , .3 1, . 1 40. 9 
BSK(S)C8 X (MTl X BUlA) 68. ,0 50. 2 24, .3 7. . 1 39. 0 
BSKCO 142. ,6 50, .8 18, 6 13, 6 28. 3 
BSKCO SELF 35. 8 54, ,4 24, .5 6. 6 39. 7 
BSK(HI)C8 62, .9 55, 0 24, , 1 1. 1 29. ,4 
BSK(HI)C8 SELF 39. ,0 53. 2 24, .9 3, .4 25, .9 
BSK(S)C8 '13. ,7 51. ,4 22, .4 0, .0 57, .3 
BSK(S)C8 SELF I»0, 8 52. 6 23, .5 0, 0 48, ,8 
(WF9. X W22) 71, ,6 51. ,4 18, ,6 1, , 3 21, .0 
(M14 X BlijA) 65. , 1 50. 2 19, ,8 0, .0 47, .2 
B73 X HOI 7 76, 7 59. 8 23, .2 2, .0 29. 2 
BSKCO X (WF9 X W22) 16, .9 50, 8 21 , , 1 10, 6 24. 8 
BSKCO X (Mil) X BlUA) 67, .0 52, ,6 21 . 0 0, .0 34. 4 
BSSS(R)C8 X BSCB1(R)C8 90. 8 53, 8 21 . 0 2. ,2 18. 4 
BSSSCO X LANG 80, ,6 59, .8 22. 5 5. 0 32. ,2 
BS17 X LANG 75, .5 50, .2 22. 8 2. 4 32. 0 
JARVIS(FS)C10 X BS13(S)C3 85. , 1 58, 0 27. 9 3. , 1 26. 7 
INDIAN CHIEF(FS)G10 X BS13(S)C3 95, .9 53, .2 23 .6 29. ,4 41. 6 
LANG 77. ,8 53, 2 28. 9 2. 3 24. ,6 
BS17 66. 5 52. 6 22, .8 2. , 1 19. 3 
BSSSCO 69. 7 53. 8 23. 5 2. 2 22. ,2 
BS13(S)C3 67. ,4 58. 0 24, .0 8. 7 31 , .5 
BS13C0 7U. 8 51. 4 26, .3 9. 7 20, 4 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
5 CM CM KG 
o
 
o
 
110. 7 206. 6 3, .49 
4 . 1 142. 8 258. 7 4, .80 
5 .8 135. 1 249. 7 4, .71 
1, .2 132. 0 240. 8 4, .89 
0, .0 125. 4 234. 1 4, .03 
3, .3 118. 6 226. 3 3, .76 
0, .7 117. ,5 238. 0 4, .58 
1, .3 121. 8 234. 5 3 .76 
1 .7 142. ,4 252. 6 3 .81 
2 .3 125. ,8 225. 8 3 .94 
1 .8 115. 3 220. 4 3 .76 
0, .9 116. 1 213. 8 4, .26 
0, .0 124. 1 239. 0 2 .58 
0, .0 114. 9 227. 6 4, .76 
9 .7 111. 7 229. 8 4, . 12 
0 .9 103. 8 222. 0 3, .81 
0 . 1 121. 5 235. 9 5, .57 
6 .6 130. 4 242. 8 4, .71 
1 .4 125. 2 236. 8 4 .03 
0 .0 123. 2 261. 2 5 .03 
0 .6 133. 5 243. 3 4 .17 
1, .2 128. 6 247. 5 4 .67 
2 .8 148. 1 252. 7 4 .89 
6 .5 159. 2 276. 0 5 .76 
0 .5 130. 2 248. 4 4 .03 
5 .7 124. 2 232. 5 4 .53 
0 .0 139. ,6 241. 6 4 .39 
2 .5 135. ,6 237. ,3 3 .53 
4 .8 136, ,5 245. ,0 5 .62 
Table AlO. (Continued) 
PEDIGREE 
BS13(S)C3 BULK OF S2'S 
BS10 X BS11SYN5 
BS10(FR)C5 X BSn(FR)C5 
BSKCO X (WF9 X W22) 
BSKCO X (M14 X B1UA) 
BS18 
MEAN 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA XI000 ? 5 5 ; ? CM CM KG 
H7.5 52.0 23, .9 12' . 6 29. 3 1, , 2  112.1 203.3 3.67 
68.5 53.2 23, , 1 1 .1 42. ,4 3, , 1 132.3 245.9 4.71 
85.7 53.2 19, .4 3 .3 24. ,0 2. 6 135.7 244.7 5.35 
64.1 52.6 21, ,1 4 .5 20. ,0 0, .5 136.5 259.7 4.80 
53.2 51.4 20, 0 6 . 1 33, .9 3, .5 127.6 238.2 3.49 
57.0 54.4 23, .7 3 .4 44. . 1 0, 8 129.6 231.6 3.44 
57.6 53.7 22, 7 6 .5 33. 5 1, .8 127.3 236.4 4.1 
Table All. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81077 
CONDUCTED AT MART INSBURG IN 1981 
PLANTS ROOT STALK DROP EAR PLANT RIND 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENGTH 
Q/HA XI000 5 % 5 CM CM KG 
BSKCO 40. 5 56. 8 23. 5 6, .4 47 .3 5 .5 0. ,0 0. 0 0. ,00 
BSKCO SELF 27. ,7 51. 4 17. 9 4, .5 39 .6 4, .4 0. 0 0. 0 0. ,00 
BSK(S)C4 74. 7 56. 2 18. ,3 1. 1 57 .5 0, .4 0. ,0 0. 0 0. 00 
BSK(S)C14 SELF 32. 3 55. ,0 18. 9 1, . 1 37 .6 3, .6 0. ,0 0. 0 0, .00 
BSK(S)C8 60. ,9 59. 2 19. ,0 0. ,0 80, .9 0 .0 0. 0 0. 0 0. 00 
BSK(S)C8 SELF 35. . 1 55. ,0 17. ,3 0, .0 81, .6 0 .0 0. 0 0. 0 0. 00 
BSK(HI )CI» 55. 2 55. ,0 19. 2 2 .2 28 .2 0 .0 0. ,0 0. 0 0. 00 
BSK(HI)Cl4 SELF 32. .2 52. ,6 19. , 1 10, .3 36 .2 0 .0 0. 0 0. 0 0. 00 
BSK(HI)C8 74. .9 55. 0 20. 8 0, .0 38 . 1 3 .9 0. 0 0. 0 0, 00 
BSK(HI)C8 SELF 32. 8 53, 2 20. ,0 0, .0 46 .7 1 . 1 0. 0 0. 0 0. ,00 
BSKCO X BSK(S)CI| 53. 3 55. 0 16. 3 0, .0 63, .6 0 .8 0. 0 0. 0 0. 00 
BSKCO X BSK(S)C1| SELF 23. 9 55. 6 18. ,7 0, .0 77 .7 0 .6 0. ,0 0. 0 0. 00 
BSKCO X BSK(S)C8 73. ,6 56. . 8 18. ,9 0, 0 82, .3 2 .6 0, .0 0. 0 0, .00 
BSKCO X BSK(S)C8 SELF 44. 9 51. ,4 19. 9 0, .0 43 .6 0 .0 0, .0 0. 0 0, .00 
BSKCO X BSK(HI )CI| 49. 0 56. 2 18. 7 3, .2 45 .0 1 .2 0. 0 0. 0 0.00 
BSKCO X BSK(HI)C4 SELF 32. ,6 55. 6 17. ,8 7, .8 45, .3 0, .6 0. 0 0. 0 0. 00 
BSKCO X BSK(HI)C8 79. 4 56.2 20. ,8 3, .2 59 . 1 1 .5 0. 0 0. 0 0. 00 
BSKCO X BSK(HI)C8 SELF 30. 5 52. 0 18. ,6 3 .5 41, .5 3 .2 0. 0 0. 0 0, .00 
BSK(S)CI| X BSK(S)C8 50. 7 57. 4 19. ,0 0, .0 85 .4 0 .5 0. ,0 0. 0 0. 00 
BSK(S)C'J X BSK(S)C8 SELF 32. 0 50. 8 18. ,7 1, .3 72 .8 2 .9 0. 0 0. 0 0, 00 
BSK(S)CU X BSK(HI jC'l 54. 5 54. ,4 19. 9 2 .2 83 .4 0 .0 0. 0 0. 0 0, .00 
BSK(S)Cl) X BSK(HI)Cl4 SELF 43. 3 52.6 19. ,2 0, 0 67 . 1 0 .0 0. 0 0. 0 0. 00 
BSK(S)CI» X BSK(HI )C8 62. 9 53. ,8 20. ,6 5, .5 43 . 1 0, .0 0. 0 0. 0 0. ,00 
BSK(S)CI» X BSK(HI)C8 SELF 35. , 3 53. 8 18. , 3 4 .5 57 .5 0 .3 0. ,0 0. 0 0. ,00 
BSK(S)C8 X BSK(HI)C^ 58. 8 54. 4 17. 6 0, .0 79 .6 2 .8 0. ,0 0. 0 0. ,00 
BSK(S)C8 X BSK(lll)Ct) SELF 42. ,0 51. ,4 19. . 1 0, .0 75 .0 1 , .0 0. ,0 0. 0 0. ,00 
BS4<(S)C8 X BSK(HI )C8 77. , 1 54. 4 20. , 1 1 . 1 77 .8 0 .7 0. ,0 0. 0 0. ,00 
BSK(S)C8 X BSK(HI)C8 SELF 35. ,7 55. 0 21 . ,4 0 .0 80 .0 1, .6 0. 0 0. 0 0. ,00 
BSK(HI)C4 X BSK(HI)C8 54, .9 57. 4 21 . 3 5 .2 65 .0 0 .7 0. ,0 0. 0 0. ,00 
Table All. (Continued) 
PEDIGREE 
BSK(HI)CI| X BSK(HI)C8 SELF 
PLANTS 
YIELD PER HA 
ROOT STALK 
HOIST LODGED LODGED 
Q/HA XI000 
32.5 56.2 19.8 
% 
1.3 
% 
48.3 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
1 . 0  
CM 
0 . 0  
CM 
0 . 0  
RIND 
STRENGTH 
KG 
0 . 0 0  
BSKCO X B73 88. 2 55, ,6 17, .6 0, .0 37, . 1 4. 5 0. ,0 0. ,0 0. 00 
BSK(S)C8 X 873 85. 0 56. 2 19. 4 0. ,0 36. , 1 0. 5 0. 0 0. ,0 0. ,00 
BSK(III )C8 X B73 100. , 3 54, .4 20, .7 4, ,4 28. ,0 0. 5 0. 0 0. ,0 0. 00 
BSK(HI)C8 X (WF9 X W22) 68. ,7 55, .0 18, ,6 0, .0 34, ,6 0. 9 0, .0 0. 0 0 .  00 
BSK(HI)C8 X (HHj X B1UA) 8il. , 1 53, .2 18, .9 3, .5 53. 8 0. 6 0. 0 0, ,0 0. 00 
BSK(S)C8 X (WF9 X W22) 78. , 1 4  53, .8 17. 6 0, .0 48, .6 0. ,4 0. 0 0. 0 0, .00 
BSK(S)C8 X (Mill X BUlA) 7I4. . 1 53, .8 19, , 1 0, 0 71, .8 0. ,0 0, 0 0. 0 0, .00 
BSKCO 35. 7 60, 4 19, .4 3, . 1 53, . 1 2, .6 0, .0 0, ,0 0, .00 
BSKCO SELF 21. 5 50, .8 19, 4 5, .9 26, .4 1, , 1 0, .0 0. ,0 0, .00 
BSK(HI)C8 71. ,3 55, .6 21, 2 1, , 1 52, 2 0. ,4 0, .0 0. 0 0, .00 
BSK(HI)C8 SELF 311. 3 55, .6 22, .6 5, .3 30, .3 0. , 1 0, .0 0, . 0  0, .00 
BSK(S)C8 61. ,0 55, 0 18, .8 0, 0 86, ,8 0. 5 0, .0 0, .0 0, 00 
BSK(S)C8 SELF 36, 8 55, .0 17, 5 0, .0 86, ,6 0, . 1 0, 0 0 .  0 0, .00 
(WF9. X W22) 79. 9 53, 8 16, 9 2, 2 23, .9 1, . 1 0, .0 0, .0 0, .00 
(Mill X BI'IA) 53, .0 53, .8 17, .6 0, .0 70, .8 1. ,2 0, 0 0 ,  0 0 ,  00 
B73 X M017 98, ,2 54, .4 18, .5 0, 0 8, .3 2, .7 0, .0 0, .0 0, .00 
BSKCO X (WF9 X W22) 68, ,3 52, .6 19, .5 6, .8 26 .6 0, 7 0, 0 0, .0 0 ,  .00 
BSKCO X (Mill X BlUA) 67, .1 55 ,6 18, .9 4, .3 25 .4 4, .2 0, .0 0, .0 0, .00 
BSSS(R)C8 X BSCB1(R)C8 90, .9 56 , 2  20, .5 0, .0 2 5 ,  3 2, 8 0, .0 0, .0 0, .00 
BSSSCO X LANG 72, . 1  55 .0 19, .3 0, .0 49, . 1 3, .3 0 ,  . 0  0, . 0  0 ,  .00 
BS17 X LANC 58. 0 55. ,0 20. ,2 3. ,3 51. 3 0. 8 0. ,0 0. 0 0.00 
JARVIS(FS)C10 X BS13(S)C3 103. 2 56, .2 20, ,8 8, .5 36. , 1 0, .6 0, .0 0. 0 0.00 
INDIAN CHIEF(FS)C10 X BS13(S)C3 9 0 .  ,8 56, 8 20. 3 1 5 ,  7 38. . 1 6, . 1 0, .0 0. ,0 0.00 
LANC 75. ,3 53, .2 21 , 0 0. 0 55, , 1 5, .6 0, .0 0. 0 0.00 
BS17 64. 2 57, .4 21 , .5 1, .0 44. .3 0. 2 0, .0 0. ,0 0.00 
BSSSCO 46. , 1 50, .2 20, .2 0, . 0  41 , .8 3. 0 0, .0 0. 0 0.00 
BS13(S)C3 67. 3 56, .8 18, 5 1, . 1 60, .8 0, .0 0, .0 0. ,0 0.00 
BS13C0 66, .5 53, .2 20, .4 10, .8 16, 9 6, .4 0, .0 0. 0 0.00 
Table All. (Continued) 
PEDIGREE 
BS13(S)C3 BULK OF S2'S 
BS10 X BS11SYN5 
BS10(FR)C5 X 
BSKCO X (WF9 
BSKCO X (MIU 
BS18 
BS11(FR)C5 
X W22) 
X BIIA) 
MEAN 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
q/HA XI000 5 i ? i 5 CM CM KG 
31.8 54.4 20. 6 3' .3 19. 8 6 .3 0.0 0.0 0.00 
63.6 55.6 18, 8 0 .0 46. ,9 2 .9 0.0 0.0 0.00 
78.3 53.8 18. ,9 2 .2 54. ,3 0 .0 0.0 0.0 0.00 
62.6 53.8 18. 6 3 .3 27. 8 1 .1 0.0 0.0 0.00 
58.8 53.8 18. 8 0 .0 30. 9 0 .0 0.0 0.0 0.00 
60.6 52.6 19. 2 0 .0 71. 4 0 .0 0.0 0.0 0.00 
58.3 54.7 19. ,4 2 .4 50. 9 1 .6 0 0 0.0 0 0 
Table A12. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81078 
CONDUCTED AT KANAWHA IN 1981 
PEDIGREE 
BSKCO 
BSKCO SELF 
BSK(S)C!4 
BSK(S)CU SELF 
BSK(S)C8 
BSK(S)C8 SELF 
BSK(HI)CU 
BSK(HI)C»I SELF 
BSK(HI)C8 
BSK(HI)C8 SELF 
BSKCO X BSK(S)C4 
BSKCO X BSK(S)CIt SELF 
BSKCO X BSK(S)C8 
BSKCO X BSK(S)C8 SELF 
BSKCp X BSK(HI)Cl4 
BSKCO X BSK(HI)C1| SELF 
BSKCO X BSK(HI)C8 
BSKCO X BSK(HI)C8 SELF 
BSK(S)CU X BSK(S)C8 
BSK(S)Clt X BSK(S)C8 SELF 
PLANTS 
YIELD PER HA 
ROOT STALK 
MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
BSK(S)CU 
BSK(S)CI) 
BSK(S)CIj 
BSK(S)CU 
BSK(S)C8 
X BSK(HI)C4 
X BSK(HI )C1» SELF 
X BSK(HI)C8 
X BSK(HI)C8 SELF 
X BSK(HI )C'I 
SELF BSK(S)C8 X BSK(HI)CU 
BSK(S)C8 X BSK(HI)C8 
BSK(S)C8 X BSK(HI)C8 SELF 
BSK(HI)CU X BSK(HI)C8 
Q/HA XI000 ? i 5 ; 5 ; CM CM KG 
73.1 55. 0 23. .6 63. 6 10, .8 0. 0 0.0 0.0 3.53 
30.8 53. 2 24. 9 69. 7 6, .9 1. ,0 0.0 0.0 3.31 
74.9 53. 8 22. ,5 23. 7 11, .4 1. , 1 0.0 0.0 4.08 
59.9 55. 6 22. . 1 12. 6 21, .0 0. 9 0.0 0.0 3.58 
86.5 55. 0 24. ,7 1. 3 33, .8 0. ,0 0.0 0.0 3.71 
67.5 51. 4 24. 4 5. ,8 36 .6 1. ,2 0.0 0.0 3.67 
53.9 53. 2 24. , 1 64. 4 7 .5 0. ,0 0.0 0.0 2.63 
38.2 53. 8 23, .5 81. ,7 1, .8 1. 0 0.0 0.0 3.22 
83.9 53. 8 24. 4 34. 4 9. 3 0. 0 0.0 0.0 4.08 
61.3 51. 4 22. 3 40. 4 0 .0 0. ,0 0.0 0.0 4.67 
92.6 51. ,4 22. 8 41. , 1 14 .0 0. . 1 0.0 0.0 3.81 
45.8 52. 6 24. 9 56. 7 11, .2 0. ,0 0.0 0.0 3.35 
77.0 53. 2 25. 5 22.8 30, .2 0. ,0 0.0 0.0 3.12 
62.6 53. ,8 21. 7 9. ,7 27 .9 1, 3 0.0 0.0 4.08 
62.5 55. 6 23. 9 86. ,5 1, .3 0. ,0 0.0 0.0 3.08 
50.4 54. 4 23. 8 78. .7 10, .2 0. ,0 0.0 0.0 4.30 
64.4 53. 8 23. 7 65. ,0 4, . 1 0. ,0 0.0 0.0 4.21 
44.7 53. 8 22. 5 73. ,7 8, .9 0. ,0 0.0 0.0 4.12 
81.1 53. 2 24, ,6 0. ,0 34 .2 0. . 1 0.0 0.0 3.62 
63.4 55. ,0 23, 6 15. 7 26 . 1 0, .0 0.0 0.0 2.94 
78.7 55. ,0 23. 9 39. ,6 16 .3 0. ,0 0.0 0.0 3.26 
55.3 52. 0 23, .5 29. ,0 27 .8 0. . 1 0.0 0.0 3.90 
85.7 54. 4 24, .8 32. 7 11 .6 1, .1 0.0 0.0 3.40 
60.8 54. 4 25 .2 27. 7 19 .0 0, .0 0.0 0.0 4.21 
90.4 53. ,2 22. 3 16. ,7 33, .9 0. 0 0.0 0.0 2.58 
48.8 54. 4 22, 7 14. 3 24 .7 0, .0 0.0 0.0 4.03 
82.0 52, 0 24, .7 16. ,4 28 .4 0, , 1 0.0 0.0 2.63 
67.7 52, .6 24, .2 22. 6 29 .0 0, .0 0.0 0.0 3.35 
75.0 54. 4 21 , .4 44. 6 6 . 1 0. 0 0.0 0.0 3.08 
Table A12. (Continued) 
PEDIGREE 
BSK(HI)CI) X BSK(HI)C8 SELF 
BSkCO X B73 
BSK(S)C8 X B73 
BSK(HI)C8 X B73 
BSK(HI)C8 X (WF9 X W22) 
BSK(HI )C8 X (Mill X B14A) 
BSK(S)G8 X (WF9 X W22) 
BSK(S)C8 X (M14 X BI'lA) 
BSKGO 
BSKCO SELF 
BSK(HI)C8 
BSK(HI)C8 SELF 
BSK( S)C8 
BSK(S)C8 SELF 
(WF9. X W22) 
(Mil» X BIllA) 
B73 X MOI 7 
BSKCO X (WF9 X W22) 
BSKCO X (Ml'l X BItjA) 
BSSS(R)C8 X BSCB1(R)C8 
BSSSCO X LANC 
BS17 X LANC 
JARVIS(FS)C10 X BS13(S)C3 
INDIAN CIIIEF( FS)C10 X BS13(S)C3 
LANC 
BS17 
BSSSCO 
BS13(S)C3 
BS13C0 
PLANTS ROOT STALK DROP EAR PLANT RIND 
YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STF<ENGTH 
Q / H A  X1000 5 5 5 5 S CM CM KG 
51.8 50. 2  24' .8 36' .8 17' .5 0. . 1  0, ,0 0. 0 3.26 
89.1 52. ,0 21 .3 42. 8 12. 5 1, 2  0, 0 0, 0 5.53 
106.9 55. ,0 23 . 2  8 .4 4 .2 0 ,  0  0, .0 0 ,  0 4.49 
106.6 55. ,0 23. 5 63 . 2  1.6 0 .  , 0  0. , 0  0. , 0  3.94 
72.1 53, 8 23. 9 55. 7 1. 9 0 .  0  0, 0  0. ,0 3.81 
77.8 54. 4 23. 7 32. . 2  18. 7 0 .  0 0, .0 0. , 0  3.94 
103.6 54. 4 23. 4 7. 8 14. ,  1  0 .  0 0, .0 0. ,0 4.62 
92. 1 55. 6 21 . 9 10. . 0  2 2  .3 0 .  0 0, 0 0. 0  3.94 
60.1 54. 4 24. 5 66 .8 19 .9 2 ,  3 0, 0 0. 0 4.67 
37.4 52, 6 23 .9 43. 6 19. 6 0 ,  0 0, 0 0. ,0 3.17 
64.8 55, 6 26. 1 65. 5 5. 6 0 ,  .0 0, 0 0. ,0 3.49 
48.4 53, 8 25. 5 64. 1 3. . 0  0 .  0 0, .0 0. ,0 3.22 
76.3 50, 8 23. 1 8 .6 41 . 1 0 ,  0 0, , 0  0. 0 3.26 
53.1 52. 6 24 .3 3 .9 25 .4 0 .  ,0 0, . 0  0 ,  0 2.99 
92.3 54, 4 21 . 4 24 .4 2 .4 0 ,  0 0, , 0  0. ,0 5.12 
85.4 51, 4 - 20. 6 5 .  1  26 .6 0 ,  .0 0, . 0  0, ,0 3.53 
121.2 52, ,6 22 .4 0 .0 7 .3 1, 2 0, . 0  0, ,0 6.39 
69.2 54, 4 23. .  1  45. 5 3 .9 0 .  ,0 0 ,  . 0  0, .0 4.35 
77.7 52, 6 26 .2 21 .2 20 .8 0 ,  0 0 ,  0 0 ,  .0 4.49 
110.0 53, 8 23 . 2  10 .7 1 . 1 0 ,  , 1 0.0 0. , 0  4.76 
83.5 55, ,6 23 .9 8 . 2  18 .6 2 ,  .2 0, .0 0, .0 4.35 
83.0 55, 0 23 .4 0 .9 15 .8 0 ,  2  0, 0 0, ,0 4.30 
106.3 52, .0 24. 6 29 . 1 12 .0 1, , 3 0, .0 0, .0 5.35 
87.it 53, .2 28 .5 44 .6 7 . 1 0 ,  , 1 0.0 0 .  ,0 5.21 
84.1 52.6 2 2  . 0  11 .8 15 .5 0 ,  3 0, . 0  0, ,0 4.08 
86.2 53, .8 23 .5 4 .5 7 .5 0 ,  , 1 0, 0 0. , 0  4.85 
78.4 55, .6 23 .5 4 .6 17 .0 1, 2  0, 0 0. 0 4.35 
98.9 55, 6 25 .7 8 . 2  20 .2 0 ,  0 0, .0 0 ,  .0 3.99 
82.0 53. 8 26 .2 5 .0 10 .3 0 ,  . 0  0 ,  , 0  0, .0 4.21 
Table A12. (Continued) 
PEDIGREE 
BS13{S)C3 BULK OF S2'S 
BS10 X BS11SYN5 
BS10( FR)C5 X BSn( FR)C5 
BSKCO X (WKg X W22) 
BSKCO X (M14 X B14A) 
BS18 
MEAN 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
Q/HA X1000 % % I % CM CM KG 
63.0 51.4 23.5 18 .7 1l' .9 0.1 0.0 0.0 3.94 
85.3 54.4 23.7 10 .4 25 . 6 2.2 0.0 0.0 4.85 
105.9 53.8 23.7 11 .8 22 .4 2.2 0.0 0.0 4.12 
70.0 52.0 23.8 42 .9 7 .5 0.1 0.0 0.0 3.40 
83.1 53.8 21.5 15 . 7 19 .6 1.1 0.0 0.0 3.62 
72.1 53.8 23.4 14 .6 18 .4 O
 
o
 
0.0 0.0 3.40 
74.7 53.6 23.7 30 .3 15 .7 0.4 0.0 
o
 
o
 3.9 
Table A13. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 82075 
CONDUCTED AT AMES IN 1982 
PEDIGREE 
PLANTS 
YIELD PER HA 
ROOT STALK 
MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA X1000 5 I % CM CM KG 
BSKCO 39. 9 58, 0 22, .1 15, 4 22 .7 0, 0 134, .8 247. ,0 6 .21 
BSKCO SELF 23. 0 56, .2 21 , .6 38, .9 18, , 1 1, , 1 106, ,4 211. 7 5 .21 
BSK(S)C1| 54. 7 61, ,0 23, .7 0, .0 20. ,8 0, ,9 119. , 1 237. ,3 4 .44 
BSI((S)C4 SELF 52, ,4 61, .0 21 , .8 0, .0 25 .5 0, .0 115, 0 223. .1 3 .90 
BSK(S)C8 55. ,4 55. 6 25, ,0 2. 0 28. ,5 0. 0 120. 7 242. 9 4. 30 
BSI<(S)C8 SELF 43. 8 53. 8 21 , 2 1. 5 25. ,6 0, 0 102. 2 214. ,3 4. 53 
BSK(HI )Ci) 59. 3 59. ,8 22, ,6 56.2 25. 0 1, .0 125. ,6 236. ,9 5 .03 
BSK(HI)Cf) SELF 36. 5 56. ,8 20, .9 27, . 1 25 .2 0, 0 120, 5 229. ,3 4 .08 
BSK(HI)C8 73. 4 61. 6 24, . 1 29. ,6 4. 8 0, 0 110.9 218. 5 5. 62 
BSK(HI)C8 SELF 41. 0 59. 2 24, .3 40. . 1 15. 1 1, .0 94, .9 196. 0 4 .71 
BSKCO X BSK(S)Cl4 57. 9 59. ,8 23, .0 26. 4 16. 9 0, 0 124, 9 242. ,3 4 .30 
BSKCO X BSK(S)CM SELF 30. 4 53. 8 22, 8 22. 3 30, .5 0, 0 113, 5 217. ,8 4 .21 
BSKCO X BSK(S)C8 60. 6 56, 8 23, .9 13. 6 21, .0 1, .0 123. ,9 240. ,2 4 .58 
BSKCO X BSK(S)C8 SELF 40, .6 55, 0 23, .0 10. .2 29 .7 0, 0 113, 4 225. ,0 5 .17 
BSKCO X BSK(HI)C4 75, .7 61, .0 23, 4 35, .3 9. 7 0, 0 126, 8 235. ,5 5 .94 
BSKCO X BSK(I1I )Clt SELF 36, .8 58, .6 24, .3 31 .0 24. 5 0, .0 121, 4 222. ,2 4 .85 
BSKCO X BSK(III)C8 66, ,3 60, 4 23 .9 44 .9 12 .9 1, .0 116, 4 222. ,5 5 .12 
BSKCO X BSK(HI)C8 SELF 34, 2 56, .2 25. 0 42, .6 19 . 1 0, 0 no. ,8 218. 2 5 .30 
BSK(S)Cl4 X BSK(S)C8 63, , 1 59, .8 20. 9 6 .4 13, .7 0, .0 118, 7 226. 8 3 .71 
BSK(S)C4 X BSK(S)C8 SELF 55, , 1 59.2 22. . 1 0. 0 14. 1 0, 0 102, , 1 208. ,3 4 . 12 
BSK(S)Cf| X BSK(HI )C4 60, .2 58, .6 23. ,3 20 .6 21, .3 1, , 1 119. ,4 229. 6 3 .58 
BSK(S)Cll X BSK(HI )Ci) SELF 46, .8 55, 0 21, .9 17. 0 18 .5 2, 2 125. 5 223. ,9 4 .26 
BSK(S)Cl4 X BSK(HI )C8 67, .2 61, .0 23, ,3 21, .0 12 .7 1, 0 112, .0 214. , 1 3 .94 
BSK(S)CU X BSK(HI)C8 SELF 47, ,6 61, .6 21, .9 25. 9 18. 5 0, 0 107, 8 204. , 1 3 .90 
BSK(S)C8 X BSK(HI)CU 85, ,8 58. 0 23, , 1 6. 4 18, .6 1, 0 121, 0 233. ,2 4 .44 
BSK(S)C8 X BSK(HI)CI| SELF 44, ,6 56, 8 22. 2 6 .1 14, .8 0.0 121, 5 229. , 1 5 .03 
BSK(S)C8 X BSK(HI)C8 69, .0 58. 0 23. ,4 43 . 1 14 .4 0, .0 104, 4 209. 8 4 .62 
BSK(S)C8 X BSK(HI)C8 SELF 49. 7 59. 2 23 .5 7 .2 18 .3 1, 0 105, 0 200, ,6 4 .17 
BSK(HI )C14 X BSK(HI )C8 69 .7 58. 6 23, .0 57 . 3 17 .3 0, .0 115, 7 220, ,2 5 .44 
Table A13. (Continued) 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA X1000 5 5 5 
BSK(HI)CU X BSK(HI)C8 SELF 1*2. ,0 56. ,8 25' . 2  47' .6 2 2 .  .  1  
BSKCO X B73 93. 5 61. ,0 23 . 2  29 .7 4. 9 
BSK(S)C8 X B73 TOO. ,4 59. 8 24. 6 7 .5 9. , 1  
BSK(HI)C8 X B73 96. 6 61. 6 25 .7 63 .4 8. 7 
BSK(HI)C8 X (WF9 X W22) 73. 5 58. 6 2 2  .8 21 .9 6. . 0  
BSK(HI)C8 X (M14 X BIIA) 86. ,4 62. 2 20 .8 5 .6 8. ,7 
BSK(S)C8 X (WF9 X W22) 72. ,3 61. 6 20, .8 3 .4 8, .7 
BSK(S)C8 X (Mill X Bli4A) 69. ,2 61. 6 2 2  .7 1  .2 20. . 5  
BSKCO 58. 0 59. 2 2 2  .5 21 .2 14, .8 
BSKCO SELF 30, .5 52. 0 21 , .3 55 .5 23. 3 
BSK(HI)C8 60. ,2 61. ,0 25 .9 45 . 1 14, 4 
BSK(HI)C8 SELF 39. 3 55. ,0 25 .3 15 .3 12, .0 
BSK(S)C8 62. 4 60. 4 21 , .2 9 .  1  24. 0 
BSK(S)C8 SELF 39. 5 59. 2 21 , .6 5 . 1 18, , 1 
(WF9 X W22) 64. . 1 59. ,8 20, . 2  25 .0 5, .0 
(Mill X B1/4A) 64. ,5 61. ,0 20, .4 6 .4 3, .9 
B73 X M017 115. ,0 59. 8 25. 3 23 .5 10, .0 
BSKCO X (WF9 X W22) 70. , 1 59. 8 21 , .0 24, .6 7, , 1 
BSKCO X (MII4 X BlllA) 80. 9 59. 2 23 .6 12 .8 8, . 1 
BSSS{R)C8 X BSCB1(R)C8 90. , 1 58. 6 23. 6 15, .5 6, ,2 
BSSSCO X LANC 78. 0 61. ,6 24, 7 3, .7 1 2 ,  .6 
BS17 X LANC 85. ,7 62. 2 25, .0 2 .7 10, .6 
JARVIS(FS)C10 X BS13(S)C3 97. 3 61. 0 27, .4 12, .3 13, .7 
INDIAN CHIEF(FS)C10 X BS13(S)C3 79. ,9 62. ,8 28, .3 19 .3 13, 4 
LANC 69. 3 62. 2 22. .  1  18 .0 12, .5 
BS17 69. 8 58. ,0 23, .9 5, .7 8, .3 
BSSSCO 64. ,4 59. 8 24, .7 0, .5 12. 0 
BS13(S)C3 76. ,4 56. 2 24. 4 13, .4 9. ,5 
BS13C0 69. 5 59. 8 26. ,0 15, .6 16. ,0 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
5 CM CM KG 
0 '  .0 104. ,8 204. 4 4, .53 
1 .0 137. , 1 255. 9 6, .30 
0, .0 131. . 0  2 5 0 .  5 5 .17 
0  . 0  123. , 0  242. 7 7 . 12 
1 .1 101. 8 210. 2 6, .03 
0 . 0  116. 8 232. ,1 4 .58 
0 . 0  104. 9 220. 3 5 .17 
0 . 0  104. 6 223. , 1 4 .49 
1, . 1 133. ,4 241. ,2 5 .57 
1 . 1 108. ,7 216. ,2 4 .71 
0 ,  .0 109. ,3 222. , 1 4, .67 
0 . 0  104. . 2  208. , 2  4 .89 
2 . 0  105. 4 230. 7 4 .26 
1 . 0  103. . 1 217. ,4 3 .90 
0 . 0  93. . 1 195. ,9 5, .53 
0 ,  . 0  109. , 1 227. , 1 4, . 12 
0 ,  .0 127. ,9 246. ,6 7, .16 
0, . 0  100. 7 211. 9 5, 80 
0 ,  . 0  115. ,7 231 . 7 4, 94 
0 ,  . 0  116. 1 250. 8 5, .30 
0, . 0  124. ,8 246. 4 5. 71 
0 ,  .0 125. , 2  247. 9 6, .03 
0, .0 151. ,3 265. 6 5, .98 
0 ,  . 0  153. , 2  268. 3 8, .07 
0 .0 124. ,7 243. 7 5 .44 
0.0 121. 2  236. 1 5, .94 
1, .0 133. 1 246. 5 6, .44 
0 ,  . 0  119. 7 227. 2  4. 94 
1, . 0  1 2 9 .  6 240. 2  6. 89 
Table A13. (Continued) 
PEDIGREE 
BS13(S)C3 BULK OF S2'S 
BS10 X BS11SYN5 
BSm(FR)C5 X BSn(FR)C5 
BSKCO X (WF9 X W22) 
BSKCO X (M14 X B11»A) 
BS18 
MEAN 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
Q/HA X1000 I % % I CM CM KG 
47.8 58.0 25 . 1 7.7 5' .0 1 '  .0 116.2 216.9 4.53 
60.4 61.6 25 .4 5.3 11 .7 2 .9 124.3 226.5 4.35 
85.4 61.6 24 .2 9.8 8 .8 1 .0 137.2 238.7 6.75 
56.7 56.8 22 .5 25.9 12 .7 2 .3 112.7 221.5 6.03 
68.9 58.6 23 .5 9.7 9 .2 0 .0 113.8 234.9 4.80 
73.3 67.6 22 .2 20.5 9 .0 0 .0 112.9 221.8 4.94 
63.0 59.2 23 .3 19.6 15 .0 0 .4 117.3 228.1 5.1 
Table A14. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 82076 
CONDUCTED AT KANAWHA IN 1982 
PLANTS ROOT STALK DROP EAR PLANT RIND 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENGTH 
Q/HA XI000 % 5 ; CM CM KG 
BSKCO 62.5 61. ,6 21 . 3 34 .8 87. 2 0. . 0  0. ,0 0. 0 4.67 
BSKCO SELF 2t|.tt 54. ,4 22. 9 19 .6 86. 9 0. ,0 0. 0 0. 0 3.85 
BSK(S)Ci| 4U.5 61. 6 20. 3 4 . 1 84. 5 0. 0 0. 0 0. 0 4.53 
BSK(S)CI4 SELF 26.8 61. 0 22, .5 13 .2 84. 5 0. ,0 0. 0 0. 0 3.94 
BSK(S)C8 56.3 61. 0 21 , 6 6 .6 93. 2 0. 0 0.0 0. 0 4.35 
BSK(S)C8 SELF 26.3 61. 0 21 , . 1 7 .6 96. ,0 0. ,0 0. 0 0. 0 2.94 
BSK(HI)C4 52.4 62, .2 21 , .4 7, .3 94. , 1 0. ,0 0. ,0 0. 0 3.81 
BSK(HI)CI| SELF 30.2 61. 0 2 2 .  6 17 .3 85. ,4 0. , 1 0, ,0 0. 0 4.30 
BSK(HI)C8 62.0 60. 4 24, .2 38 .8 81. 2 0. ,0 0. ,0 0. 0 3.94 
BSK{HI)C8 SELF 29.2 59. ,8 24, .9 17, .5 90. ,3 0. ,0 0. 0 0. 0 3.99 
BSKCO X BSK(S)CU 53.3 62. 2 21 , 2 31 .6 93. ,6 0. ,0 0. 0 0. 0 4.80 
BSKCO X BSK(S)Clt SELF 32.7 61. 6 21 , . 1 10 .8 79. 0 0. ,0 0. ,0 0. ,0 4.39 
BSKCO X BSK(S)C8 54.5 61. 6 20, .9 6, .2 89. ,6 0. ,0 0. ,0 0. 0 4.30 
BSKCO X BSK(S)C8 SELF 39.6 59. 8 23 .3 7 .5 77, .0 0. 0 0. ,0 0. 0 4.39 
BSKCn X BSK(HI)CU 46.6 63. 4 22, 0 40, .5 92. 5 1, 9 0. ,0 0. 0 3.76 
BSKCO X BSK(III )Cl4 SELF 24.1 57. 4 22, .8 25 .2 86.1 0. , 1 0. ,0 0. 0 4.08 
BSKCO X BSK(HI)C8 46.8 60. 4 23, ,6 31, .6 89. ,0 0. , 1 0. 0 0. 0 3.67 
BSKCO X BSK(HI)C8 SELF 29.8 61. ,6 22, .3 34 . 1 89. ,4 0. , 1 0. 0 0. 0 4.08 
BSK(S)C4 X BSK(S)C8 44.1 63. ,4 23, 2 4 .3 87. ,8 0. , 1 0. ,0 0. 0 3.58 
BSK(S)Cn X BSK(S)C8 SELF 31.9 61. 0 22, .6 0, .0 89. ,4 0. , 1 0. ,0 0. 0 3.53 
BSK(S)CI| X BSK(HI )CI| 57.0 62. 2 21 , .3 11, .6 94. 3 0. . 1 0. 0 0. 0 3.49 
BSK(S)C't X BSK(HI)Clt SELF 34.6 60. 4 23, 2 28 . 1 95. . 1 0. ,9 0. 0 0. ,0 3.67 
BSK(S)Ci) X BSK(HI )C8 60.3 61. 6 23 . 1 41 , .4 94. , 1 0. , 1 0. 0 0. 0 3.81 
BSK(S)C') X BSK(HI)C8 SELF 29.3 62. 8 25, .0 5 .8 78. ,4 0. . 1 0. ,0 0. 0 3.40 
BSK(S)C8 X BSK( HI )Cl4 66.3 62. 2 22, , 1 13, .0 90. , 1 0. 0 0. ,0 0. 0 4.85 
BSK(S)C8 X BSK(lil )C4 SELF 42.7 62. 2 21 , .7 5 .7 93. 2 0. 0 0. ,0 0. 0 3.85 
BSK(S)C8 X BSK(HI)C8 52.6 58. ,6 21 , .4 4 .4 93. ,9 0. ,0 0. 0 0. 0 4.12 
BSK(S)C8 X BSK(HI)C8 SELF 30.6 59. 2 20, .8 4, .9 89. ,8 0. 0 0. ,0 0. 0 3.67 
BSK(HI)C4 X BSK(HI)C8 59.5 62. 2 22, ,3 14, .2 81. 7 0. 0 0. ,0 0. 0 4.17 
Table A14. (Continued) 
PLANTS ROOT STALK 
PEDIGREE YIELD PER HA MOIST LODGED LODGED 
Q/HA X1000 % % 5 
BSK(HI)CI| X BSK(HI)C8 SELF 38. , 1 61, ,0 23, 4 15, .6 84' .2 
BSKCO X 873 82. 9 60, .4 23, .3 12, .7 85 .9 
BSK(S)C8 X B73 86. 5 62, .2 24, .0 0, .7 88 .4 
BSK(HI)C8 X B73 84. ,2 63, .4 23, .4 11 , 3 83, .6 
BSK(HI)C8 X (WF9 X W22) 73. 9 61, .6 21 , .0 n. .9 85 .4 
BSK(HI)C8 X (M14 X BUlA) 59. 0 62, 2 23, ,3 6, .5 89 .4 
BSK(S)C8 X (WF9 X W22) 54. 7 61, .0 19, .8 11 , 6 80 .5 
BSK(S)C8 X (M14 X BT4A) 46. 2 62, .8 25, , 1 14, .5 90 .4 
BSkCO 44, 7 61, .6 23, .8 20, .8 93 .0 
BSKCO SELF 25. 9 60, .4 24, . 1 27, ,7 89 .9 
BSK(HI)C8 45. , 1 61, ,6 22, .6 6, ,0 92 .2 
BSK(HI)C8 SELF 32. ,6 62, .2 25. .1 14, .6 92 .3 
BSK(S)C8 63. 7 62, 2 22, .0 1, .4 94 .4 
BSK(S)C8 SELF 41. 9 61 , 6 22, .3 3, 8 93 .3 
(WF9 X W22) 78. ,2 62, 2 19. ,3 0, .2 73 .3 
(Hit! X BIMA) 59. 5 61, .6 19. 7 7, . 1 87 .6 
B73 X MO 17 121. 5 62, .2 20. 3 2, .4 87 .6 
BSKCO X (WF9 X W22) 71. ,8 61 , .0 22. ,0 6, .3 78 .5 
BSKCO X (Mill X B1I4A) 68. 9 61, ,0 20. 7 0, ,4 78 .6 
BSSS(R)C8 X BSCB1(R)C8 76. 3 61, .0 23, .3 3, .7 80 .0 
BSSSCO X LANC 64. ,3 59, .8 23. 4 1, .0 87, .9 
BS17 X LANC 67. ,0 61, .6 21. 8 5, ,3 91, .2 
JARVIS(FS)C10 X BS13(S)C3 76. ,7 60. ,4 25. ,8 13, 8 89 .0 
INDIAN CHIEF(FS)C10 X BS13(S)C3 75. 3 61, .6 26. 8 16, ,5 91, .2 
LANC 56, .7 63, ,4 22. ,6 5, 8 89 .5 
BS17 61. 6 60, ,4 23. 8 1. .9 82, .8 
BSSSCO 50, ,0 61. ,0 25. 0 3, 9 82, 3 
BS13(S)C3 76, .7 61, ,6 22. ,8 3, 0 80, .3 
BS13C0 75, ,3 60. 4 25. 4 8. 7 71 , .2 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
% CM CM KG 
0.0 0, ,0 0. 0 3.76 
0.0 0. 0 0. ,0 5.57 
0.1 0, 0 0. 0 4.58 
0.0 0, ,0 0, .0 5.39 
0.0 0, 0 0. 0 4.08 
0.0 0, 0 0, 0 3.71 
0.0 0, 0 0, .0 3.49 
0.0 0, 0 0, .0 4.08 
0.0 0, 0 0, 0 3.58 
0.0 0, 0 0, 0 4.62 
0.1 0, 0 0. ,0 3.58 
0.0 0, 0 0, 0 3.22 
0.0 0, 0 0, .0 3.67 
0.0 0. ,0 0, .0 3.26 
0.0 0, .0 0, .0 4.12 
0.0 0. 0 0, .0 3.62 
0.0 0, 0 0, 0 6.25 
0.0 0, .0 0. ,0 4.39 
1 .0 0, .0 0, 0 4.26 
0.1 0, 0 0, .0 4.08 
0.1 0, 0 0, .0 4.71 
0.1 0. ,0 0, .0 4.85 
0.1 0. 0 0, ,0 5.62 
0.1 0. 0 0, ,0 5.67 
0.8 0. 0 0. 0 3.94 
0.1 0. 0 0. 0 5.21 
0. 1 0. 0 0. 0 3.94 
0.1 0. 0 0. ,0 4.49 
0.1 0. 0 0. ,0 6.21 
Table A14. (Continued) 
PEDIGREE 
BS13(S)C3 BULK OF S2'S 
BS10 X BS11SYN5 
BS10(FR)C5 X BS11(FR)C5 
BSKCO X (WF9 X W22) 
BSKCO X (Ml4 X B14A) 
BS18 
MEAN 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
RIND 
STRENGTH 
q/HA X1000 ? t, 5 'o 5 % CM CM KG 
U3.6 61.0 24. ,3 12, ,6 84' .2 0.1 0.0 0.0 4.08 
49.6 59.8 25. 0 2. 2 76 .7 0.1 0.0 0.0 4.26 
81.2 62.2 23. 0 7. , 1 87 .5 0.1 0.0 0.0 5.57 
67.1 61.6 21. ,8 9. 3 83 .4 0.8 0.0 0.0 3.99 
71.8 61.6 21. 5 11 . ,8 77 .5 0.1 0.0 0.0 4.71 
60.7 62.8 22. 3 5. 0 86 .7 0.1 0.0 0.0 3.85 
54.4 61.3 22 .7 12. 1 86 .8 0.1 0.0 0.0 4.2 
Table A15. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 82077 
CONDUCTED AT ANKENY IN 1982 
PLANTS ROOT STALK DROP EAR PLANT RIND 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENGTH 
Q/HA X1000 % % % CM CM KG 
BSKCO 62. 3 58. ,0 20 .5 38. ,3 22. 7 0. 0 130. ,5 240. 4 2 .63 
BSKCO SELF 39. 6 49. ,0 19 .0 28. ,4 31 . 5 0. 0 119. ,7 223. 9 2 .67 DSU(S)ai 79. ,3 58. 6 21. . 3 11. 2 22. 2 0. ,0 128.3 235. 8 4, .17 
BSK(S)Cq SELF 48. ,6 55. ,6 19. 0 6. ,3 29. ,0 2. ,2 116. 0 214. 4 3, .12 
BSK(S)C8 67. ,9 56, 8 19, .8 0. 0 25. 9 0. ,0 125. ,6 239. 3 3, .35 
BSK(S)C8 SELF 35. 8 50. 8 19, .9 0. 3 34. . 1 0. ,0 106. ,7 220. 6 2 .49 
BSK(HI )C't 64. , 1 58. 6 19, .8 31. 4 22. ,4 1. 0 133. ,3 240. 8 3 .12 
BSK(MI )CI| SELF 35. 9 55. 0 20 .0 20. 8 24. 0 0. 0 121. 3 227. ,2 3 .08 
BSK(HI)C8 70. 6 57. 4 19, .9 2. 4 17. 3 0. 0 115. 9 222, 7 3 .08 
BSK(HI)C8 SELF 44. 3 56. 2 22, .2 2. ,5 15. ,9 0. 0 118. ,7 226. 3 3 .35 
BSKCO X BSK(S)C1| 67. 8 55. ,0 20, .7 4. 3 28. 3 0. 0 132. 8 244. 3 2 .94 
BSKCO X BSK(S)CU SELF 40. 5 50. ,2 21, . 1 13. ,8 24. 9 0. 0 122. ,7 226. 9 3 .49 
BSKCO X BSK(S)C8 75. 3 56. 8 20 .9 3. 6 14. 7 0. 0 127. 6 244. 8 3 .67 
BSKCO X BSK(S)C8 SELF 42. ,0 54. 4 19 .4 2. ,3 20. 8 0. 0 119. ,4 233. 2 3 .12 
BSKCO X BSK(HI)CU 59. 9 52. 6 20 .2 37. 5 13. . 1 0. ,0 128. 9 236. 8 4 .12 
BSKCO X BSK(HI)C4 SELF 36. . 1 55. ,6 19, .6 46. ,0 25. ,8 2. . 1 121. ,5 227. 4 3, .31 
BSKCO X BSK(HI)C8 69. ,0 56. 8 22, .9 50. ,7 17. ,0 0. ,0 123. ,4 230. 4 3 .90 
BSKCO X BSK(HI)C8 SELF 42. 0 52. 0 22, .3 22. 8 19. ,4 0. 0 118. ,7 223. 3 3, .44 
BSK(S)Ct4 X BSK(S)C8 68. 9 58. 6 18, .8 6. 0 15. 3 1 . 0 131. 0 250. 8 3 .17 
BSK(S)C1| X BSK(S)C8 SELF 54. 3 54. 4 18, .7 0. 8 29. 0 0. 0 108. 2 215. 6 3 .40 
BSK(S)Ct) X BSK(HI )CU 70. ,3 53. 2 20, .4 17. 2 25. , 1 0. 0 134. ,9 247. 3 3, .35 
BSK(S)CI| X BSK(HI)CU SELF 43. 5 57. 4 19, .9 ?4. 9 24. 0 0. 0 106. ,7 208. 5 3, .58 
BSK(S)CI( X BSK(HI )C8 77. 7 57. 4 20, .7 12. 5 10. 4 1. . 1 121. 5 232. 2 3, .44 
BSK(S)Cll X BSK(HI )C8 SELF 50.5 53. ,8 20, .5 21. 8 32. 3 0. 0 115. 2 216. 8 3 .53 
BSK(S)C8 X BSK(III )C'| 86. 3 58, .0 20 .0 2. 4 10. 8 0. 0 135. 7 247. 9 2 .94 
BSK(S)C8 X BSK(HI)CU SELF 45 .4 56. 8 19 .3 5. 6 21. 0 0. 0 119. . 1 225. 3 2 .85 
BSK(S)C8 X BSK(HI)C8 81. 6 58. 0 20, .5 4. ,0 17. ,5 0. ,0 112. , 1 217. 5 3, .22 
BSK(S)C8 X BSK(H!)C8 SELF 41. ,8 55. 6 20, . 1 7. 3 38. ,6 1. , 1 104. 2 209. 9 2, .13 
BSK(HI )C!| X BSK(HI )C8 67. 8 59. 8 19 .0 36. ,5 13. 0 0. 0 126. 4 228. 0 2 .94 
Table A15. (Continued) 
PEDIGREE 
BSK(HI)CI| X BSK(HI)C8 SELF 
BSKCO X B73 
BSK(S)C8 X B73 
BSK(HI)C8 X B73 
BSK(III )C8 X (WF9 X W22) 
BSK(HI)C8 X (M14 X BIMA) 
BSK(S)C8 X (WF9 X W22) 
BSK(S)C8 X (M14 X B14A) 
BSKCO 
BSKCO SELF 
BSK(HI)C8 
BSK( III )C8 SELF 
BSK(S)C8 
BSK(S)C8 SELF 
(WF9 X W22) 
(M14 X B14A) 
B73 X MO17 
BSKCO X (WF9 X W22) 
BSKCO X (Mil» X B1UA) 
BSSS(R)C8 X BSCB1(R)C8 
BSSSCO X LANC 
BS17 X LANC 
JARVIS(FS)C10 X BS13(S)C3 
INDIAN CHIEF(FS)C10 X BS13{S)C3 
LANC 
BS17 
BSSSCO 
BS13(S)C3 
BS13C0 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
S CM CM KG 
o' .0 108, .4 206, .0 3. 40 
0 .0 141 , .8 261 ,  1 3. 71 
0 .0 135. 5 256. 4 4. 08 
0 .0 133. 5 245, .5 3. 62 
0 .0 112. 9 214, .6 3. 81 
0 .0 125. ,3 235, .1 4. 17 
0 .0 109. 0 221, .6 3. 22 
1, .4 114. ,4 229, .8 3. 26 
1 . 1 134. 7 240. 0 4. 17 
1, .2 119. 8 226. ,2 3. 08 
1.  1 114. 6 219. 8 3. 49 
0 .0 109. 7 216. , 1 3. 12 
0 .0 120. 0 236. 0 2. 99 
2 .3 111. 2 221 . 0 3. 31 
1, .0 104. 4 215. 8 3. 12 
0 .0 112. 8 231 . 4 2. 26 
1, . 1 128. , 1 244. , 1 5. 26 
2 .0 125. ,8 237. 2 3. 26 
1 , .0 129. 4 239. 4 3. 12 
1 , .0 122. 8 254. . 1 3. 76 
0, .0 130. ,3 245. 9 4. 39 
0, 0 132. ,6 255. 9 3. 76 
0, .0 154. 0 274. ,9 5. 44 
0, 0 155. . 1  276. 4 4. 30 
1, , 1 120. 7 242. ,0 3. 31 
0. 0 124. 5 244. 4 4. 53 
0. 0 127. 7 248. ,0 4. 76 
2. ,2 129. 5 238. 6 2. 99 
0, .0 133. 0 254. 0 5. 71 
q/HA 
47.0 
109.0 
120.2 
101.4 
87.5 
70.5 
90.7 
66.5 
64.7 
39.9 
6 8 . 8  
49.7 
83.0 
42.8 
75.5 
79.7 
141.4 
69.0 
71.5 
96.4 
8 6 . 0  
84.4 
122.6 
110.2  
66.9 
89.4 
69.7 
79.9 
94.8 
XIOOO 
52.6 
55.6 
56.8 
58.0 
53.8 
6 2 . 2  
58.6 
49.0 
56.2 
51.4 
56.8 
52.6 
56.2 
51.4 
59.2 
55.0 
56.8 
57.4 
58.0 
59.8 
58.0 
58.6 
56.2 
58.0 
52.0 
59.2 
59.8 
57.4 
55.0 
% 
20.4 
19. 7 
19.9 
22.0 
20.  1 
20.4 
19.3 
18.6 
20.7 
19.9 
23.3 
22.7 
19.7 
18.8 
17.9 
17.8 
19.8 
20.3 
19.4 
20.7 
20.1 
2 0 . 0  
23.8 
24.6 
19.5 
21.2 
21 .6  
23.0 
2 2 . 6  
/o 
32.8 
37.4 
2.5 
26.9 
1.9 
0.9 
0 . 2  
0.0 
30.1 
42.1 
14.6 
7.0 
1.4 
2.3 
6 . 0  
0.4 
0 .1  
24.8 
21 .2 
5.7 
2.7 
0 . 0  
13.0 
52.4 
4.0 
4.3 
3.6 
4.8 
0.7 
% 
2 1 . 6  
12.9 
7.3 
11.4 
2 . 2  
13.5 
14.0 
29.9 
26.7 
26.4 
11.4 
14.9 
14.8 
30.3 
7.0 
5.5 
3.2 
11.4 
18.6 
6 . 0  
16.6 
14.2 
8.5 
16.5 
17.4 
8 . 1  
11.9 
15.9 
4.3 
Table A15. (Continued) 
PLANTS ROOT STALK DROP EAR PLANT RIND 
PEDIGREE Yl ELD PER HA MO 1 ST LODGED LODGED EARS HEIGHT HEIGHT STRENI 
q/HA XI000 % % % % CM CM KG 
BS13(S)C3 BULK OF S2'S 45.6 56.2 21.2 0.2 16.0 0.0 110.1 207.3 4.08 
BS10 X BS11SYN5 78.6 58.0 20.9 5.4 13.3 0.0 124.9 238.9 3.49 
BS10(FR)C5 X BS11(FR)C5 85.4 58.6 21 . 1 3.8 7.1 1.0 137.5 254.7 4.53 
BSKCO X (wrg x W22) 89.3 55.0 18.0 20.5 7.6 1.0 119.4 233.9 4.17 
BSKCO X (M14 X B14A) 65.3 56.2 19.6 9.0 13.8 1.0 124.9 243.6 3.67 
BS18 67.6 59.8 20.2 2.7 22.0 1.0 110.9 223.6 2.49 
MEAN: 70.0 56. 1 20.4 13.2 17.6 0.5 123.1 234.2 3.5 
Table A16. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 82078 
CONDUCTED AT MARTINSBURG IN 1982 
PLANTS ROOT STALK DROP EAR PLANT RIND 
PEDIGREE YIELD PER HA MOIST LODGED LODGED EARS HEIGHT HEIGHT STRENGTH 
Q/HA XI000 % % % % CM CM KG 
BSKCO 40. 5 61, .0 19, 0 1. 1 80. 5 1, 0 0, 0 0, .0 0, 00 
BSKCO SELF 12. ,3 58, .0 18, 2 10. 2 86. 8 0, .0 0, 0 0, .0 0, 00 
BSK(S)C4 49. 9 61, ,6 18, .9 16. 6 59. , 1 1, .9 0, .0 0, .0 0, .00 
BSK(S)Cl| SELF 27. 0 58, .0 17, ,4 3. 0 77, 9 0, .0 0, .0 0, 0 0, .00 
BSK(S)C8 33. 2 63, 4 18, ,3 11 , 2 80, 6 0, .0 0, 0 0. 0 0. ,00 
BSK(S)C8 SELF 32. 3 57. 4 17, .5 5, ,5 82, ,5 0. ,0 0, .0 0. ,0 0. 00 
BSK(HI)C4 32. ,3 58, .6 18, .8 5, 2 73, ,8 0. 0 0, .0 0. 0 0. 00 
BSK(HI)C^ SELF 18. ,8 59 .8 18. ,8 5, .4 90, .9 0. ,0 0, 0 0, .0 0. 00 
BSK(HI)C8 43. ,3 61. 6 20, . 1 12, 2 70, .0 0. ,0 0, 0 0. 0 0, .00 
BSK(HI)C8 SELF 23. 9 59. 8 19. 9 6, .6 79, .4 0. ,0 0, .0 0, .0 0. 00 
BSKCO X BSK(S)CI) 44. 9 59, .8 19. 8 11, 2 77, .8 0. 0 0. ,0 0, .0 0. 00 
BSKCO X BSK(S)C'( SELF 20. 7 59, .8 19, 3 3. 6 87.9 0, .0 0, 0 0. 0 0. 00 
BSKCO X BSk(S)C8 51. 3 61, ,6 20, . 1 6. 2 78. 2 1, .0 0, 0 0. ,0 0, .00 
BSKCO X BSK(S)C8 SELF 28. 8 59, 8 17, ,6 7. 0 78. , 1 0, .0 0, .0 0. 0 0. 00 
BSKCO X BSK(III )C4 37. , 1 61, .6 18, 0 16. ,4 86. ,7 0, 0 0, .0 0. 0 0. 00 
BSKCO X BSK(HIjCU SELF 19, 8 58, 6 18, .5 11. , 1 81. 4 0, 0 0, 0 0. 0 0. 00 
BSKCO X BSK(HI)C8 45. ,8 59, .8 18, .4 11. 4 78. 3 0. 9 0, .0 0. ,0 0. 00 
BSKCO X BSK(HI)C8 SELF 22. 8 61, .0 18, . 1 22. 6 81. ,7 0. ,0 0, .0 0. 0 0. ,00 
BSK(S)CI) X BSK(S)C8 48. ,8 59, .8 17, .7 1. 8 85, .6 1. ,0 0, .0 0. 0 0. 00 
BSK(S)Ct| X BSK(S)C8 SELF 35, ,7 62, .2 17, .9 2. 9 89. 3 0. 0 0, .0 0. 0 0. 00 
BSK(S)CU X BSK(HI )Cf| 41. 6 63, .4 18, .4 1, 8 85, ,4 0. 0 0, .0 0. 0 0. 00 
BSK(S)CU X BSK(HI)Cl4 SELF 29. ,9 58, .6 18, . 1 25. ,8 85, ,9 0. 0 0, .0 0. ,0 0. 00 
BSK(S)C't X BSK(HI )C8 51. 6 62, .2 19, .6 1, 2 70, . 1 1. 0 0, .0 0. ,0 0. 00 
BSK(S)C'( X BSK(HI)C8 SELF 28. 3 59, . 8  19, . 0  9. 1 84. 8 0, .0 0, 0 0. 0 0, .00 
BSK(S)C8 X BSK(HI)CU 45, 7 59, .2 19, .4 4. ,8 81. 6 0, .0 0, 0 0. ,0 0, .00 
BSK(S)C8 X BSK(HI)C/| SELF 32. , 1 59, .8 18, .0 6. ,7 78. 9 1, 0 0, .0 0. 0 0. 00 
BSK(S)C8 X BSK(HI)C8 51, ,2 60, .a 18, .9 3, 5 80, 5 0, .0 0, 0 0. ,0 0. 00 
BSK(S)C8 X BSK{HI)C8 SELF 38.4 60, .4 17, 8 0, ,0 84, ,7 0. 0 0, .0 0.0 0. 00 
BSK(HI )CI| X BSK(HI )C8 44, .5 61. 0 19. 3 12, 4 65, .4 0. 0 0, .0 0. 0 0. 00 
Table A16. (Continued) 
PEDIGREE 
BSK(HI)CI| X BSK(HI)C8 SELF 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
Q/HA 
30.9 
XI000 
61.0 18.5 8.2 75.3 
DROP EAR PLANT 
EARS HEIGHT HEIGHT 
1.0 
CM 
0 . 0  
CM 
0 . 0  
RIND 
STRENGTH 
KG 
0 . 0 0  
BSKCO X B73 6t|. 0 60, .4 19, .0 5, .9 54. ,3 1. 0 0. 0 0. ,0 0. 00 
BSK(S)C8 X B73 59. ,4 60. ,4 18, 7 0, .8 39. , 1 0. ,0 0. 0 0. 0 0. 00 
BSK(HI)C8 X B73 75. 0 62. ,8 19, ,3 18, 6 52. 8 0. 0 0. 0 0, 0 0. 00 
BSK(H1)C8 X (WF9 X W22) 64, ,8 59, .8 18, , 6  15, .9 48. 9 0, 0 0. ,0 0, .0 0. ,00 
BSK(HI)C8 X (M14 X BIUA) 55. 4 58, ,6 18, .5 19, 0 61. ,3 0, 0 0. ,0 0, .0 0. 00 
BSK(S)C8 X (WF9 X W22) 64. 6 60, .4 18, .8 0, 0 55. ,7 0, .0 0. ,0 0, .0 0. 00 
BSK(S)C8 X (MI'I X BI'lA) 40. ,7 61, ,0 18, .7 0, 0 78. 2 0, .0 0. ,0 0, 0 0. 00 
BSKCO 27. 0 58, .6 19, .8 13, .4 90. ,5 1,  . 1 0. ,0 0, .0 0. ,00 
BSKCO SELF 18. ,0 58, .6 19, 7 3, .6 85. 5 0, .0 0. ,0 0, .0 0. 00 
BSK(HI)C8 45. ,0 59, 2 18, .9 5, .3 78. , 1 0, .0 0. 0 0, .0 0. ,00 
BSK(HI)C8 SELF 26. ,3 56, .8 19, .5 2, 9 66. 5 0, .0 0. 0 0, .0 0. ,00 
BSK(S)C8 39. ,9 60, .4 19, .6 1 , .8 81. ,2 0, 0 0. 0 0, .0 0. 00 
BSK(S)C8 SELF 23. ,8 58, .6 18, .3 1, .7 76. ,8 0, .0 0. 0 0, 0 0. 00 
(WF9 X W22) 52. ,7 57, .4 17, .5 13, ,3 63. 0 0, .0 0. 0 0, .0 0. 00 
(M14 X B1UA) 56. ,0 60, .4 17, .6 1,  7 39. 5 0, .0 0. 0 0, .0 0. 00 
B73 X H017 91. ,3 61, ,0 19, .0 21 , .8 26. 3 1 , .0 0. 0 0, 0 0. 00 
BSKCO X (WF9 X W22) 41. 6 62, ,2 18. ,4 6, 9 76. 9 0, .0 0. 0 0, 0 0. 00 
BSKCO X (Mill X BVIA) 63. ,7 58, .0 18. 2 5, .0 77. 3 0, .0 0. 0 0, .0 0. ,00 
BSSS(R)C8 X BSCB1(R)G8 68. 9 62, ,2 19, .7 4, 7 54. ,0 0, .0 0. 0 0, .0 0. 00 
BSSSCO X LANC 58, .9 61, .6 20, .8 1,  0 54.7 1,  .9 0. ,0 0, .0 0. 00 
BS17 X LANC 54. 6 61. 6 17. 9 7. ,0 71. . 1 0, 0 0. ,0 0. 0 0, .00 
JARVIS(FS)C10 X BS13(S)C3 64. 2 62, .8 19. 5 0, 0 78. 2 0, 0 0, 0 0. 0 0, 00 
INDIAN CHIEF(FS)C10 X BS13(S)C3 61 . , 1 60, .4 21. 9 10, 7 83. ,8 1, .0 0, 0 0. 0 0, .00 
LANC 42. , 3 60, .4 19. . 1 7, .5 78. 4 1, .0 0, 0 0. ,0 0, .00 
BS17 44. ,4 61, .6 19. ,9 0, .0 73. 3 0, .0 0, .0 0. 0 0, .00 
BSSSCO 35. , 1 58, ,6 20. 6 0, .0 72. ,5 0, 0 0, .0 0. ,0 0, .00 
BS13(S)C3 61. ,3 61, .6 19. ,6 2, , 1 73. ,4 0, ,0 0, .0 0. 0 0, .00 
BS13C0 57. ,9 58, ,0 18. ,7 3, ,3 79. , 1 0, ,0 0, .0 0. 0 0, 00 
Table A16. (Continued) 
PEDIGREE 
BSI3(S)C3 BULK OF S2'S 
BS10 X BS11SYN5 
BS10( FR)C5 X BSn( FR)C5 
BSKCO X (WF9 X W22) 
BSKCO X (Mil) X BlUA) 
BS18 
MEAN: 
PLANTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
Q/HA XI000 % I 
29.4 62.2 18.5 2 .8 8l! .9 
67.1 58.6 19.6 5 .2 78 .8 
64. 1 61.0 19.3 7 .6 67 .5 
42.4 57.4 16.3 31 .9 74 .5 
41.6 56.8 17.8 16 .5 65 .8 
48.3 61.0 18.4 1 .2 87 .3 
44.0 60. 1 18.8 7 .6 73 .8 
DROP EAR PLANT RIND 
EARS HEIGHT HEIGHT STRENGTH 
I CM CM KG 
o' .0 0.0 0.0 0.00 
0, .0 0.0 0.0 0.00 
0. 0 0.0 0.0 0.00 
0, .0 0.0 0.0 0.00 
0. 0 0.0 0.0 0.00 
0. ,0 0.0 0.0 0.00 
0. ,2 0.0 
o
 
o
 0.0 
Table A17, ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 81175, 
CONDUCTED AT AMES IN 1981 
PEDIGREE 
BSKCO 
BSKCO SELF 
BSK(S)CU 
BSK(S)C(4 SELF 
BSK(S)C8 
BSK(S)C8 SELF 
BSK(HI )Cl t  
BSK(HI)CU SELF 
BSK(HI)C8 
BSK(HI)C8 SELF 
BSKCO X BSK(S)CU 
BSKCO X BSK(S)C4 SELF 
BSKCO X BSK(S)C8 
BSKCO X BSK(S)C8 SELF 
BSKCO X BSK(HI)C4 
BSKCO X BSK(HI)C4 SELF 
BSKCO X BSK(HI)C8 
BSKCO X BSK(HI)C8 SELF 
BSK(S)C4 X BSK(S)C8 
BSK(S)Cl» X BSK(S)C8 SELF 
BSK(S)Clt  X BSK(HI )C^ 
BSK(S)C4 X BSK(HI)CU SELF 
BSK(S)C4 X BSK(HI)C8 
BSK(S)Clt  X BSK(HI)C8 SELF 
BSK(S)C8 X BSK(HI)CU 
BSK(S)C8 X BSK(HI)C4 SELF 
BSK(S)C8 X BSK(HI)C8 
BSK(S)C8 X BSK(HI)C8 SELF 
BSk(HI)CU X BSK(HI)C8 
BSK(HI)C4 X BSK(HI)C8 SELF 
MID- MID- POLLEN- ROOT 
POLLEN SILK SILK STRENGTH R0T1 R0T2 STALKROT 
S TO DAYS TO DAYS KG (1-6) (1-•6) (1-12) 
20. ,0 24, .0 4.  0 107.25 2.0 1.  2 3.2 
24. ,0 29. ,0 5.  0 92.75 2.3 1.  2 3.5 
17. 0 20. 0 3.  0 97.75 1.0 0,  .4 1.4 
19. 0 21. 0 2.  0 111.75 2.6 1,  .6 4.2 
17.5 20. 0 2.  5 112.00 1.0 0.  .1 1.1 
20. 0 22. ,0 2.  0 98.00 2.0 1,  .0 3.0 
19. 5 22. 0 2.  5 118.25 1.3 0,  ,6 1 .9 
22. 0 28, .0 6.  0 95.00 1.8 0,  .8 2.6 
21. ,0 22, .5 1.  5 106.40 1.0 0,  .4 1 .4 
21 .  .5 26, .5 5.  0 81.60 1.6 0.  .7 2.3 
17. 0 20, .5 3.  5 113.75 1.5 0,  ,8 2.3 
20. 5 27, .5 7.  0 99.50 2.5 1,  ,4 3.9 
16. 5 21, .0 4.  5 132.50 1.1 0,  ,6 1 .7 
17. 5 23, .5 6.  0 102.00 1.3 0.  ,6 1.9 
18. ,0 2^ .  ,0 6.  0 92.50 2.0 1.  ,2 3.2 
20. 5 28, 0 7.  5 92.25 1.9 1.  , 1 3.0 
17. 0 20. ,0 3.  0 125.25 1.2 0.  ,6 1.8 
22. 0 26. ,5 4.  5 110.55 1.4 0.  .9 2.3 
18. 0 20.5 2.  5 122.25 2.1 2.  ,0 4.1 
18. ,0 20, .0 2.  0 101.50 1.6 0.  .9 2.5 
17. 0 20, .5 3.  5 111.25 1.4 0.  .6 2.0 
21. ,0 2^ .  5 3.  5 99.00 1.0 0.  .3 1.3 
18. 0 20. 0 2.  0 115.00 1.0 0.  .3 1.3 
20. 5 23. ,0 2.  5 94.25 1.9 0.  .7 2.6 
17. 5 20. ,0 2.  5 104.00 1.0 0.  ,5 1.5 
19. 5 23. 5 4.  0 92.75 2.0 1.  ,2 3.2 
15. ,0 17. ,0 2.  0 135.25 1.0 0.  ,0 1 .0 
19. ,0 21. 5 2.  5 99.75 2.0 0.  .9 2.9 
16.5 20. ,0 3.  5 102.00 1.0 0.  8 1 .8 
20. 5 23. ,0 2.  5 94.75 1.  3 0.  ,3 1 .6 
Table A17. (Continued) 
PEDIGREE 
BSKCO X B73 
BSK(S)C8 X B73 
BSK(HI)C8 X B73 
BSK(HI)C8 X (WF9 X W22) 
BSK(HI)C8 X (H1U X BIUA) 
BSK(S)C8 X (WF9 X W22) 
BSK(S)C8 X (MIU X B1UA) 
BSKCO 
BSKCO SELF 
BSK(HI)C8 
BSK(HI)C8 SELF 
BSK(S)C8 
BSK(S)C8 SELF 
(WF9 X W22) 
(H1U X B1I»A) 
B73 X MOI7 
BSKCO X (WF9 X W22) 
BSKCO X (HIU X B14A) 
BSSS(R)C8 X BSCB1(R)C8 
BSSSCO X LANC 
BS17 X LANC 
JARVIS(FS)C10 X BS13(S)C3 
INDIAN CH1EF(FS)C10 X BS13(S)C3 
LANC 
BS17 
BSSSCO 
BS13(S)C3 
BS13C0 
BS13(S)C3 BULK OF S2'S 
BS10 X BS11SYN5 
MID- MID- POLLEN- ROOT 
POLLEN SILK SILK STRENGTH ROTI R0T2 STALKROT 
S TO DAYS TO DAYS KG (1 -6) (1-•6) (1-12) 
20.0 22, 0 2.0 115.50 2 .5 1.  7 4.2 
17.5 20, 
.5 3.0 143.50 2 .5 1.  3 3.8 
20.5 22, .5 2.0 116.50 1 .3 0.  7 2.0 
17.0 21 ,  0 4.0 110.50 1 .1 0.  3 1.4 
18.5 19, .5 1.0 113.00 1 .  1 0.  7 1.8 
16.0 20, .5 4.5 132.75 1 .8 0.  7 2.5 
16.5 18, .5 2.0 130.65 1 .  1 0.  3 1.4 
19.0 24, ,0 5.0 106.75 2 .  1 1.  0 3.1 
24.0 28, ,0 4.0 92.00 1 .5 0.  9 2.4 
17.5 20, ,0 2.5 107.65 1 .0 0.  5 1.5 
20.5 22, .0 1.5 100.25 1 .3 0.  7 2.0 
20.0 21, .5 1.5 116.50 2 .2 1.  0 3.2 
20.0 23, .0 3.0 91.95 1 .5 0.  6 2.1 
16.0 19, 0 3.0 135.00 1 .0 0.  1 1 .1 
19.0 21, .0 2.0 127.45 2 .8 1.  4 4.2 
18.5 21, ,0 2.5 136.25 1 .2 0.  5 1 .7 
17.5 22, .5 5.0 108.25 1 .3 0.  7 2.0 
19.0 20.5 1.5 120.75 1 .3 0.  8 2.1 
16.0 19.0 3.0 122.25 1 .0 0.  8 1 .8 
19.0 22. ,0 3.0 138.00 1,  .8 1.  1 2.9 
18.0 21. ,0 3.0 127.75 1 .9 0.  9 2.8 
20.5 25, .0 4.5 139.75 3 .4 2.  2 5.6 
22.5 26. 5 4.0 118.00 4 .2 2.  1 6.3 
18.0 20, .5 2.5 117.50 2 .0 1.  6 3.6 
21.0 24. 5 3.5 117.25 2 .5 1 .  5 4.0 
22.5 26. 5 4.0 121.50 2 .2 1.  6 3.8 
23.0 26. ,5 3.5 103.55 2 .  1 0.  8 2.9 
21.5 24. 5 3.0 106.75 1 , .5 0.  9 2.4 
23.0 29. 0 6.0 83.00 2 .  1 1.  3 3.4 
17.5 21 .  5 4.0 146.00 2 .5 1.  1 3.6 
Table A17. (Continued) 
PEDIGREE 
BS10(FR)C5 X BS11(FR)C5 
BSKCO X (WF9 X W22) 
BSKCO X (M14 X B14A) 
BS18 
MEAN 
MID- HID- POLLEN- ROOT 
POLLEN SILK SILK STRENGTH ROTI R0T2 STALKROT 
DAYS TO DAYS TO DAYS KG (1-•6) (1-6) (1-12) 
19.0 21. ,0 2.0 139.00 2,  , 1  1.2 3.3 
17.5 22, 0 U.5 108.25 3.  ,0 1.7 4.7 
17.5 21 ,  ,0 3.5 120.05 1.  ,7 0.5 2.2 
17.0 18. 5 1.5 107.00 1,  ,0 0.4 1.4 
19.1 22, ,«4 3.3 112.21 1.  ,7 0.9 2.6 
Table A18. ADJUSTED MEANS OF AGRONOMIC TRAITS FROM EXPERIMENT 82175, 
CONDUCTED AT AMES IN 1982 
MID- HID- POLLEN- ROOT 
PEDIGREE POLLEN SILK SILK STRENGTH R0T1 R0T2 STALKROT 
DAYS TO DAYS TO DAYS KG (1-•6) (1-•6) (1-12 
BSKCO 23. 0 25. 5 2.5 130. 70 4.  6 2.  9 7.5 
BSKCO SELF 24, .0 27. 0 3.0 102. ,20 3.  4 1 .  9 5.3 
BSK(S)C4 22. 5 25. 0 2.5 151. 50 4.  1 2.  5 6.6 
BSK(S)C£j SELF 23. 0 23. 0 0.0 136. 25 3.  5 1 .  8 5.4 
BSK(S)C8 23. ,0 23. 5 0.5 134. 75 3.  6 1 .  9 5.5 
BSK(S)C8 SELF 21». 0  25. 5 1.5 133. 25 4.  0 2.  7 6.7 
BSK(HI)C4 21. 5 25. 0 3.5 121. ,75 3.  1 2.  5 5.6 
BSK(HI )C<4 SELF 23. 5 27. 5 4.0 108. 00 4.  5 2.  5 7.0 
BSK(HI)C8 23. 0 25. 0 2.0 142. 50 3.  9 2.  6 6.5 
BSK(HI)C8 SELF 24. 0 26. 0 2.0 118. ,00 2.  8 2.  1 4.9 
BSKCO X BSK(S)CU 22. ,0 25. 0 3.0 133. ,25 3.  9 2.  6 6.5 
BSKCO X BSK(S)Cl l  SELF 25. 5 27. 0 1.5 125. 25 3.  2 1 .  6 4.8 
BSKCO X BSK(S)C8 20. 5 25. 5 5.0 142. ,25 4.  8 3.  6 8.4 
BSKCO X BSK(S)C8 SELF 2U. ,0 27. ,0 3.0 126. ,50 3.  2 1.  9 5.1 
BSKCO X BSK(HI)CU 24. 0 26. 5 2.5 125. 75 3.  7 2.  8 6.5 
BSKCO X BSK(HI )Ci4 SELF 24. 5 28. ,5 4.0 94. ,25 4.  7 3.  4 8.1 
BSKCO X BSK(HI)C8 21. 5 25. 5 4.0 146. ,25 3.  5 2.  4 5.9 
BSKCO X BSK(HI)C8 SELF 25. 0 27. ,0 2.0 96. ,25 2.  1 1.  1 3.2 
BSK(S)C4 X BSK(S)C6 20. 0 22. ,0 2.0 132. 00 3.  6 1.  ,9 5.5 
BSK(S)C4 X BSK{S)C8 SELF 21. 5 24. 0 2.5 113. 00 2.  9 2.  ,2 5.1 
BSK(S)Ci» X BSK(HI )C4 21. 0 24. 5 3.5 144. ,00 4.  9 3.  7 8.6 
BSK(S)CI+ X BSK(HI)C4 SELF 24. 0 26. ,0 2.0 125. ,75 3.  9 2.  4 6.3 
BSK(S)CU X BSK(HI)C8 20. 0 22. ,0 2.0 152. ,50 2.  8 1.  7 4.5 
BSK(S)C4 X BSK(HI)C8 SELF 23. ,0 25. ,0 2.0 111. ,00 3.  3 2.  1 5.4 
BSK(S)C8 X BSK(HI)CU 20. 0 22. ,0 2.0 144. ,25 5.  2 4.  5 9.7 
BSK(S)C8 X BSK(HI)C4 SELF 23 .5 25. 0 1.5 113, ,00 2.  8 1.  6 4.4 
BSK(S)C8 X BSK(HI)C8 20. .0 22. ,0 2.0 157. ,00 5.  4 4.  4 9.8 
BSK(S)C8 X BSK(HI)C8 SELF 22, .0 25. ,0 3.0 154. ,25 3.  9 2.  4 6.3 
BSK(HI)C4 X BSK(HI)C8 21 ,  .5 24. ,0 2.5 126. 75 4.  9 3.  8 8.7 
BSK(HI)C4 X BSK(HI)C8 SELF 24, .0 27. ,0 3.0 115. ,75 4.  7 3.  4 8.1 
Table A18. (Continued) 
MID- MID- POLLEN- ROOT 
PEDIGREE POLLEN SILK SILK STRENGTH R0T1 R0T2 STALKROT 
DAYS TO DAYS TO DAYS KG (1-•6) (1-•6) (1-12) 
BSKCO X B73 22.5 29. 0 6.  5 146. 75 3.  6 1.  8 5.4 
BSK(S)C8 X B73 21 .0 21 .  0 0.  0 171. 25 3,  7 2.  7 6.4 
BSK(HI)C8 X B73 21.5 22. 0 0.  5 149. ,00 4.  ,4 2.  8 7.2 
BSK(HI)C8 X (WF9 X W22) 19.5 22. 0 2.  5 167. 00 2,  .9 1.4 4.3 
BSK(HI)C8 X (M1U X BIUA) 20.5 21 .  5 1 .  0 154. 75 4,  .0 2.  7 6.7 
BSK(S)C8 X (WF9 X W22) 19.5 21 .  5 2.  0 183. 00 4,  .7 3.  7 8.4 
BSK(S)C8 X (M14 X BUA) 20.5 21 .  0 0.  5 175. ,00 4,  .2 2.  7 6.9 BSKCO 24.0 22, .5 -1.  5 127. ,50 5,  .  1 3.  5 8.6 BSKCO SELF 23.0 27. 5 4.  5 106. ,75 3,  .  1 1.  7 4.8 
BSK(HI)C8 21.0 23. ,0 2.  0 120. ,50 4.  2 2.  4 6.6 
BSK(HI)C8 SELF 24.0 24. 5 0.  5 110. 25 3.  5 1.  8 5.3 BSK(S)C8 20.5 21. 5 1.  0 127. ,70 4,  .3 3.  3 7.6 
BSK(S)C8 SELF 23.0 24. 0 1.  0 146. 50 3.  9 2.  1 6.0 (WF9 X W22) 17.5 20. 5 3.  0 166. ,75 3.  3 1.  5 4.8 (M14 X B14A) 22.0 22. 0 0.  0 160. 00 3.  8 2.  2 6.0 
B73 X MOT7 22.0 23. 5 1.  5 161. 00 4.  . 1 2.  6 6.7 
BSKCO X (WF9 X W22) 21.0 25. ,0 4.  0 141 .  ,50 3.  ,  1 1.  8 4.9 
BSKCO X (MU X B114A) 22.0 22. 5 0.  5 168. 25 3.  3 2.  2 5.5 
BSSS(R)C8 X BSCB1(R)C8 23.5 24. 5 1.  0 151. 50 3,  .8 2.  1 5.9 BSSSCO X LANC 21.5 23. 0 1.  5 175. 25 3.  ,8 2.  4 6.2 
BS17 X LANC 23.5 24. 0 0.  5 155. ,00 3,  ,9 2.  1 6.0 
JARVIS(FS)C10 X BS13(S)C3 26.5 27. ,5 1.  0 147. 50 2,  .6 1 .  3 3.9 
INDIAN CHIEF(FS)C10 X BS13(S)C3 26.5 28. 5 2.  0 130. 75 5.  ,2 3.  5 8.7 LANC 22.0 25. 5 3.  5 156. 50 4.  8 2.  9 7.7 BS17 24.0 25. 5 1.  5 142. 00 3.  ,0 1 .  8 4.8 
BSSSCO 26.0 27. 5 1.  5 157. 50 4.  8 3.  2 8.0 
BS13(S)C3 25.0 25. 0 0.  0 128. 00 5.  ,5 3.  5 9.0 BS13C0 25.5 28. ,0 2.  5 140. ,50 3.  ,8 2.  1 5.9 
BS13(S)C3 BULK OF S2'S 28.0 28. ,5 0.  5 125. 25 3,  ,8 2.  6 6.4 
BSIO X BSnSYN5 22.0 26. 0 4.  0 156. 50 4.  . 1 2.  5 6.6 
Table A18. (Continued) 
MID- MID- POLLEN- ROOT 
PEDIGREE POLLEN SILK SILK STRENGTH ROT! R0T2 STALKROT 
DAYS TO DAYS TO DAYS KG (1--6) (1--6) (1-12) 
BS10(FR)C5 X BS11(FR)C5 23.0 25. 0 2.0 156.75 3.  6 2,  .  1 5.7 
BSKCO X (WF9 X W22) 21.0 25. 0 4.0 143.80 3.  9 2,  .2 6.1 
BSKCO X (M14 X B1UA) 21 .0 23. 0 2.0 167.00 4.   1 2.  5 6.6 
BS18 20.5 22, 5 2.0 139.75 4,  .2 2.  7 6.9 
MEAN: 22.6 24.6 2.1 139.30 3.9 2.5 6.4 
Table A19. MEANS, COMBINED OVER ENVIRONMENTS, 
FOR THE STALKROT SCORES FROM EXPERIMENT 175 
PEDIGREE R0T1 R0T2 STALKROT 
(1 -6 )  (1 -6 )  (1 -12 )  
BSKCO 3.  ,3 2.  0 5.3 
BSKCO SELF 2.  8 1.  5 H.H 
BSK(S)CI» 2.  5 1.  U 4.0 
BSK(S)C4 SELF 3.  1 1.  7 4.8 
BSK(S)C8 2.  3 1.  0 3.3 
BSK(S)C8 SELF 3.  0 1.  8 4.8 
BSK(HI)C4 2.  2 1 .  5 3.8 
BSK(HI)CU SELF 3.  , 1  1 .  6 4.8 
BSK(HI)C8 2.  ,U 1 .  5 3.9 
BSK(HI)C8 SELF 2.  2 1.  4 3.6 
BSKCO X BSK(S)CU 2.  ,7 1 .  7 4.4 
BSKCO X BSK(S)CI» SELF 2.  8 1 .  5 4.3 
BSKCO X BSK(S)C8 2.  9 2.  1 5.0 
BSKCO X BSK(S)C8 SELF 2.  2 1.  2 3.5 
BSKCO X BSK(HI)CU 2.  8 2.  0 4.8 
BSKCO X BSK(HI)CU SELF 3.  ,3 2.  3 5.6 
BSKCO X BSK(HI)C8 2.  H 1. 5 3.9 
BSKCO X BSK(HI)C8 SELF 1.  7 1 .  0 2.7 
BSK(S)CH X BSK(S)C8 2.  8 1 .  9 4.8 
BSK(S)CU X BSK(S)C8 SELF 2.  2 1 .  5 3.8 
BSK(S)CU X BSK(HI)C4 3.  ,1 2.  1 5.3 
BSK(S)Cl4 X BSK(HI)Cf» SELF 2.  ,4 1 .  4 3.8 
BSK(S)CU X BSK(HI)C8 1.  ,9 1 .  0 2.9 
BSK(S)Cl4 X BSK(HI)C8 SELF 2.  ,6 1.  U 4.0 
BSK(S)C8 X BSK(HI)C4 3.  ,1 2.  5 5.6 
BSK(S)C8 X BSK(HI)Cl t  SELF 2.  1.  4 3.8 
BSK(S)C8 X BSK(HI)C8 3.  2 2.  2 5.4 
BSK(S)C8 X BSK(HI)C8 SELF 2.  9 1.  6 4.6 
BSK(HI )Cl4 X BSK(HI )C8 2,  .9 2.  3 5.2 
BSK(m )C4 X BSK(HI)C8 SELF 3.  ,0 1 .  8 4.8 
Table A19. (Continued) 
PEDIGREE ROTI R0T2 STALKR 
(1-•6) (1-•6) (1-12) 
BSKCO X B73 3.  0 1 .  ,7 4.8 
BSK(S)C8 X B73 3.  1 2.  0 5.1 
BSK(HI)C8 X B73 2.  8 1 .  7 4.6 
BSK(HI)C8 X (WF9 X W22) 2.  0 0.  8 2.8 
BSK(HI )C8 X (M1l4 X B1UA) 2.  5 1.  7 4.2 
BSK(S)C8 X (WF9 X W22) 3.  2 2.  .2 5.4 
BSK(S)C8 X (MIU X B1I4A) 2.  6 1 .  ,5 4.1 
BSKCO 3.  6 2.  2 5.8 
BSKCO SELF 2.  3 1.  3 3.6 
BSK(HI)C8 2.  6 1 .  4 4.0 
BSK(HI)C8 SELF 2.  M 1 .  2 3.6 
BSK(S)C8 3.  2 2.  , 1  5.4 
BSK(S)C8 SELF 2.  7 1 .  ,3 4.0 
(WF9 X W22) 2.  1 0.  8 2.9 
(M1U X BIUA) 3.  ,3 1,  8 5.1 
B73 X MOI 7 2.  6 1.  ,5 4.2 
BSKCO X (WF9 X W22) 2.  2 1.  2 3.4 
BSKCO X (M14 X B14A) 2.  3 1.  5 3.8 
BSSS(R)C8 X BSCB1(R)C8 2.  M 1, .U 3.8 
BSSSGO X LANC 2.  8 1 .  7 4.5 
BS17 X LANC 2.  .9  1 .  5 4.4 
JARVIS(FS)C10 X BS13(S)C3 3.  G 1 .  ,7 4.7 
INDIAN CHIEF(FS)C10 X BS13(S)C3 U. 7 2.  8 7.5 
LANC 3.  4 2.  2 5.6 
BS17 2.  7 1 .  6 4.4 
BSSSCO 3.  .5 2,  .4 5.9 
BS13(S)C3 3.  8 2,  .  1  5.9 
BS13C0 2.  6 1 .  .5 4.1 
BS13(S)C3 BULK OF S2'S 2.  9 1  .  .9 4.9 
BS10 X BS11SYN5 3.  3 1 ,  .8 5.1 
Table A19. (Continued) 
PEDIGREE ROTI R0T2 STALKROT 
(1-6) (1-6) (1-12) 
BS10(FR)C5 X BSn(FR)C5 2.8 1.6 4.5 
BSKCO X (WF9 X W22) 3.U 1.9 5.4 
BSKCO X (M14 X B14A) 2.9 1.5 4.4 
BS18 2.6 1.5 4.1 
MEAN: 2.8 1.7 4.5 
Table A20. Analysis of variance for agronomic traits from Experiment 80071 conducted at Ames in 
1980 
Mean squares 
Source df Yield Moisture 
Lodging 
Root Stalk 
Dropped 
ears Plant 
Height 
Ear 
Rind 
strength 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
q/ha 
187.0 
63 511.50 
63 526.32** 
14 160.67 
6.39 
4.60 
4.60** 
2.06  
1711.92 
351.01 
331.86** 
275.45 
82.60 
99.84 
96.10** 
64.85 
% 
6.371 
0.767 
0.803* 
0.833 
-cm-
1238.62 115.92 
246.62 157.87 
255.51** 157.86** 
135.86 44.84 
kg 
2.809 
0.927 
0.701* 
1.301 
Error 
R.C.B. 
Effective 
63 102.54 
49 94.81 
2.23 
2.23 
208.21 
202.18 
36.92 
32.50 
0.545 
0.508 
58.35 
42.11 
41.12 
41.00 
0.569 
0.418 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
19.5 
13.1 
108.2 
3.0 
6.7 
100.0 
28.4 
45.0 
103.0 
11.4 
46.0 
113.6 
1.4 
244.9 
107.1 
13.0 
2.9 
138.6 
12.8 
5.1 
100.3 
1.29 
16.9 
136.2 
*,**Indicates level of probability, P ^  0.05 and P _< 0.01 respectively, in this and all 
following tables. 
Table A21. Analysis of variance for agronomic traits from Experiment 80072 conducted at Ankeny in 
1980 
Source 
Mean squares 
df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears Plant 
Height 
Ear 
Replications 1 
Entries 
Unadjusted 63 
Adjusted 63 
Block 14 
q/ha 
9.82 
512.07 
480.93** 
269.69 
1.58 
5.03 
5.12** 
2.46 
102.98 51.47 
88.29 
102.05** 
90.12 
13.8 
13.37 
11.19 
% 
0.03 
0.19 
0.19 
0.18 
-cm-
331.58 
302.70 
265.17** 
148.91 
11.46 
140.55 
139.85** 
110.88 
Error 
R.C.B. 
Effective 
Total 
63 
49 
127 
142.44 
120.29 
2.09 
2 . 0 6  
46.52 
28.77 
8.99 
8.83 
0.20 
0.20 
78.21 
65.88 
46.51 
32.78 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
21.9 
21.4 
118.3 
2.9 
7.5 
101.0 
12.5 
68.9 
120.0 
5.9 
89.7 
101.1 
0.90 
509.8 
100.0 
16.2 
4.2 
118.7 
11.5 
5.2 
141.9 
Table A22. Analysis of variance for agronomic traits from Experiment 80073 conducted at 
Martinsburg in 1980 
Mean squares 
Lodging Dropped 
Source df Yield Moisture Root Stalk ears 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
63 
63 
14 
q/ha 
53,08 
333.79 
333.79** 
55.50 
0.48 
3.27 
3.87 
2.87 
176.44 
127.04 
127.32** 
65.22 
71.64 
81.97 
81.97** 
37.98 
% 
0.48 
1.94 
1.94 
1.01 
Error 
R.C.B. 
Effective 
63 
49 
56.45 
56.45 
2.47 
2.45 
48.30 
46.68 
44.82 
44.82 
2.51 
2.51 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
15.0 
12.5 
100.0 
3.1 
8 . 8  
100.0 
13.7 
58.5 
103.5 
13.4 
43.9 
100.0 
3.2 
194.0 
100.0 
Table A23. Analysis of variance for agronomic traits from Experiment 80074 conducted at Kanawha 
in 1980 
Mean squares 
Source df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
63 
63 
14 
q/ha 
2.30 
517.48 
517.48** 
57.08 
10.41 
7.92 
7.75** 
2 .21  
1247.58 
146.17 
143.65** 
67.76 
0.04 
72.75 
67.58** 
53.33 
% 
24.96 
2.47 
2.47 
1.29 
Error 
R.C.B. 
Effective 
63 
49 
77.69 
77.69 
1.64 
1.58 
49.21 
47.35 
33.34 
30.59 
2.31 
2.31 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
17.6 
13.8 
100.0 
2.5 
4.4 
103.5 
13.8 
7.6 
103.9 
11 .1  
48.8 
109.0 
2.9 
184.0 
100.0 
Table A24. Analysis of variance for agronomic traits from Experiment 81071 conducted at Ames in 
1981 
Mean squares 
Source df Yield Moisture 
Lodging 
Root Stalk 
Dropped 
ears 
Height 
Plant ear 
Rind 
strength 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
Error 
R.C.B. 
Effective 
Total 
q/ha 
429.04 
63 394.18 
63 352.34** 
14 245.37 
63 107.23 
49 78.66 
127 
13.85 
12.55 
12.22** 
14.25 
7.57 
6.42 
25.17 37.91 
35.59 142.84 
35.59** 128.56** 
14.74 
15.25 
15.25 
73.39 
34.98 
27.59 
% 
1.023 
1.475 
1.057 
1.013 
-cm-
3775.7 378.02 
2.571 930.26 219.76 
2.461** 207.00** 94.21** 
2706.0 
654.14 
82 .62  
403.92 
109.88 
31.24 
kg 
0.777 
0.759 
0.710** 
0.855 
0.411 
0.326 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
17.4 
13.4 
136.3 
5.1 
8.5 
117.9 
7.8 
129.1 
100.0 
10.5 
38.5 
126.8 
2 . 0  
185.92 
104.3 
18 .2  
4.5 
791.7 
11.2 
4.8 
351.7 
1.14 
14.5 
125.9 
Table A25. Analysis of variance for agronomic traits from Experiment 81072 conducted at Ankeny in 
1981 
Mean squares 
Source df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears Plant 
Height 
Ear 
Rind 
strength 
Replications 
Entries 
Unadj usted 
Adjusted 
Block 
q/ha 
23.26 
63 360.70 
63 364.13** 
14 93.29 
5.49 
5.65 
5.65** 
1 .62  
5.61 
16.97 
74.33 
42.67 220.05 
42.14** 216.59** 
93.69 
% 
19.24 
20.04 
20.04 
12.03 
-cm-
107.65 
170.48 
355.80 
213.63 178.59 
198.37** 180.14** 
74.62 
kg 
12.173 
0.768 
0.768** 
0.370 
Error 
R.C.B. 
Effective 
63 
49 
83.50 
83.12 
2.91 
2.91 
16.26 
16.25 
75.99 
74.76 
19.26 
19.26 
75.88 
56.59 
41.38 
35.95 
0.376 
0.376 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
18.2 
14.7 
100.5 
3.4 
7.3 
100.0 
8 . 1  
91.3 
100.1 
17.3 
27.9 
101.6 
8 . 8  
131.5 
100.0 
15.1 
3.1 
134.1 
12.0 
4.5 
115.1 
1.23 
14.7 
100.0 
Table A26. Analysis of variance for agronomic traits from Experiment 81073 conducted at 
Martinsburg in 1981 
Mean squares 
Source df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
Error 
63 
63 
14 
q/ha 
924.04 
396.17 
396.17** 
101.70 
% 
89.95 
3.106 
3.106** 
2.344 
0 . 6 2  
8.54 
8.60** 
3.94 
2193.46 
947.50 
900.28** 
420.15 
% 
71.15 
8.23 
8.23 
5.05 
R.C.B 
Effective 
63 
49 
109.32 
109.32 
2.436 
2.436 
3.82 
3.81 
272.47 
253,40 
6.90 
6.90 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
20.9 
15.3 
100.0 
3.1 
7.7 
100,0 
3.9 
173.1 
100.0 
31.8 
30.3 
107.5 
5.3 
145.9 
100.0 
Table A27. Analysis of variance for agronomic traits from Experiment 81074 conducted at Kanawha 
in 1981 
Mean squares 
Source df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears 
Rind 
strength 
Replications 1 
Entries 
Unadjusted 63 
Adjusted 63 
Block 14 
q/ha 
229.51 
387.42 
402.40** 
185.83 
% 
17.93 
4.71 
4.71** 
2.32 
13.85 
1032.66 
954.17** 
341.79 
1 .81  
132.29 
131.12** 
54.90 
% 
0.174 
0.982 
0.982 
0.410 
kg 
0.419 
1.262 
1.121** 
0.912 
Error 
R.C.B. 
Effective 
63 
49 
113.41 
103.05 
3.00 
3,00 
176.49 
147.12 
50.52 
50.39 
0.997 
0.997 
0.515 
0.452 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
20.3 
12.6 
110.1  
3.5 
7.1 
100.0 
24.3 
39.8 
120.0 
14.2 
54.6 
100.3 
2 . 0  
207.2 
100.0 
1.35 
16.59 
114.0 
Table A28. Analysis of variance for agronomic traits from Experiment 81075 conducted at Ames in 
1981 
Mean squares 
Lodging Dropped Height Rind 
Source df Yield Moisture Root Stalk ears Plant Ear strength 
Replications 
Entries 
Unadjusted 
Adj usted 
Block 
Error 
R.C.B. 
Effective 
Total 
q/ha 
926.03 
63 689.50 
63 671.06** 
14 147.55 
63 
49 
127 
69.11 
53.80 
% 
36.77 
9.71 
9.71 
5.49 
7.12 
7.12 
1.02 
21.67 
27.13 
27.13 
19.08 
81.35 130.9 
81.35** 130.9** 
27.55 
42.25 
42.25 
% 
1.06 
2.84 
2.84 
1.54 
2.17 
2.17 
6769.98 
585.57 
387.35** 
615.84 
208.64 
109.73 
1158.60 
211.28 
167.19** 
158.72 
54.67 
29.61 
kg 
0.574 
1.414 
1.010** 
1.327 
0.529 
0.353 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
14.7 
12.3 
128.5 
5.3 
9.5 
100.0 
10.4 
96.1 
100.0 
13.0 
40.6 
100.0 
2.9 
219.5 
100.0 
21.0 
5.6 
190.1 
10.9 
5.1 
184.6 
1.19 
16.3 
150.0 
Table A29. Analysis of variance for agronomic traits from Experiment 81076 conducted at Ankeny 
in 1981 
Mean squares 
Source df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears Plant 
Height 
Ear 
Rind 
strength 
Replications 
Entries 
Unadjusted 63 
Adjusted 63 
Block 
Error 
R.C.B. 63 
Effective 49 
q/ha 
1 3792.6 
575,29 
676.14** 
14 292.14 
171.57 
153.29 
2.67 
3.77 
2.87 
2.79 
0.161 270.75 
7.74 105.74 103.30 
7.80** 105.74** 197.71** 
31.25 
31.91 
31.91 
137.75 
92.78 
87.38 
% 
8.38 
13.66 
7.66 
6.69 
-cm-
29.97 9534.06 250.32 
422.13 207.20 
418.79** 207.20** 
88.65 
75.28 
74.53 
48.10 
57.74 
57.74 
kg 
1.847 
0.949 
0.949* 
0.358 
0.441 
0.441 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
24.8 
21.5 
111.9 
3.3 
7.4 
102.8 
11.3 
87.0 
100.0 
18.7 
27.9 
106.2 
5.2 
151.4 
114.5 
17.3 
3.7 
101.0 
15.2 
6 . 0  
100.0 
1.33 
16.3 
100.0 
Table A30. Analysis of variance for agronomic traits from Experiment 81076 conducted at 
Martinsburg in 1981 
Mean squares 
Lodging Dropped 
Source df Yield Moisture Root Stalk ears 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
Error 
R.C.B. 
Effective 
Total 
63 
63 
14 
63 
49 
127 
q/ha 
4932.99 
810.72 
874.34** 
246.38 
132.33 
112.93 
% 
8.35 
3.57 
3.58 
2.67 
2.53 
2.53 
11.55 
20.81 
20.81* 
10.48 
11.61 
11.61 
1609.49 
849.10 
817.54** 
417.43 
351.80 
348.01 
% 
13.27 
7.52 
7.42 
17.0 
10.65 
9.77 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
21.3 
18.2 
117.2 
3.2 
8 . 2  
100.0 
6 . 8  
142.6 
100.0 
37.3 
36.6 
101.1 
6.3 
208.5 
109.0 
Table A31. Analysis of variance for agronomic traits from Experiment 81078 conducted at Kanawha 
in 1981 
Mean squares 
Source df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears 
Rind 
strength 
Replications 
Entries 
Unadj usted 
Adjusted 
Block 
63 
63 
14 
q/ha 
0.622 
741.54 
745.05** 
136.00 
% 
12.82 
3.83 
3.82 
3.03 
4.68 
1184.67 
1179.77** 
240.58 
39.20 
207.44 
208.45** 
67.20 
% 
0.14 
0.84 
0.88 
1.17 
kg 
0.116 
1.098 
1.091** 
1.303 
Error 
R.C.B. 
Effective 
63 
49 
122.65 
122.16 
2.88  
2 .88  
155.84 
144.87 
53.99 
53.04 
0.93 
0.92 
0.705 
0.605 
Total 127 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
2 2 . 1  
14.8 
100.4 
3.4 
7.2 
100.0 
24.1 
39.8 
107.6 
14.6 
46.5 
101.8 
1.9 
275.8 
101.9 
1.56 
19.9 
116.7 
Table A32. Analysis of variance for agronomic traits from Experiment 82075 conducted at Ames in 
1982 
Mean squares 
Source df Yield Moisture 
Lodging Dropped 
Root Stalk ears Plant 
Height 
Ear 
Rind 
strength 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
q/ha 
1 260.21 
63 
63 
728.41 
735.06** 
14 104.00 
0.03 
1.73 
1.34 
5.94 540.50 
5.81** 535.55** 
416.51 
51.96 
92.64 
92.64** 
20.44 
0.09 
-cm-
38.70 19.38 
0.93 552.95 306.52 
0.93 501.85** 291.20** 
0.39 150.27 59.78 
kg 
0.470 
1.632 
1.764** 
0.998 
Error 
R.C.B. 
Effective 
Total 
63 
49 
127 
85.27 
84.03 
1.50 
1.48 
233.06 
203.37 
32.68 
32.68 
0.82 
0.82  
84.41 
73.81 
41.93 
39.97 
0.593 
0.533 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
18.3 
14.6 
101.5 
2.4 
5.2 
100.8 
28.5 
72.9 
114.6 
11.4 
38.2  
100.0 
1 .8  
201.8 
100.0 
17.2 
3.8 
114.4 
12.6 
5.4 
104.9 
1.46 
14.3 
111.3 
Table A33. Analysis of variance for agronomic traits from Experiment 82076 conducted at Kanawha 
in 1982 
Mean squares 
Source df Yield Moisture Root 
Lodging 
Stalk 
Dropped 
ears 
Rind 
strength 
Replications 1 
Entries 
Unadjusted 63 
Adjusted 63 
Block 14 
Error 
R.C.B. 
Effective 
Total 
63 
49 
127 
q/ha 
0.46 
685.17 
752.58** 
107.74 
60.67 
53.12 
4.651 
5.05 
5.05* 
2.09 
2.82  
2 .82  
365.33 
219.11 
227.97** 
206.27 
120.20 
107.00 
7.76 
67.51 
67.35** 
32.24 
30.05 
30.00 
% 
0.107 
0.217 
0.208** 
0.219 
0.118 
0.101 
kg 
0.000 
0.988 
0.984** 
0.400 
0.363 
0.362 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
14.6 
13.4 
114.2 
3.4 
7.4 
100.0 
20.7 
85.4 
112.3 
11.0 
6.3 
100.2 
0.64 
352.9 
116.7 
1.20 
14.2 
100.3 
Table A34. Analysis of variance for agronomic traits from Experiment 82077 conducted at Ankeny 
in 1982 
Mean squares 
Source df Yield Moisture Root 
LodRing 
Stalk 
Dropped 
ears Plant 
Height 
Ear 
Rind 
strength 
Replications 1 
Entries 
Unadjusted 63 
Adjusted 63 
Block 14 
q/ha 
6.44 
1010.83 
1054.15** 
139.94 
1.90 
0.82 
409.32 184.83 
3.89 417.97 138.39 
3.89** 428.13** 138.39** 
120.02 27.44 
5.99 
0.95 
0.95 
-cm-
21.60 56.98 
510.27 253.28 
475.98** 233.79** 
0.76 137.88 88.62 
kg 
0.159 
0.994 
0.980 
0.598 
Error 
R.C.B. 
Effective 
Total 
63 
49 
127 
107.12 
104.29 
1.15 
1.15 
79.37 
74.31 
39.05 
39.05 
1.10 
1.10 
98.59 
94.48 
63.90 
61.37 
0.513 
0.508 
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
20.4 
14.6 
102.7 
2 . 1  
5.3 
100.0 
17.2 
65.5 
106.8 
12.5 
35.4 
100.0 
2 . 1  
231.4 
100.0 
19.4 
4.2 
104.4 
15.7 
6.4 
104.1 
1.43 
20.2 
100.9 
Table A35. Analysis of variance for agronomic traits from Experiment 82078 conducted at 
Martinsburg in 1982 
Mean squares 
Lodging Dropped 
Source df Yield Moisture Root Stalk ears 
Replications 
Entries 
Unadjusted 
Adjusted 
Block 
Error 
Re C#B, 
Effective 
Total 
63 
63 
14 
63 
49 
127 
q/ha 
19.67 
515.90 
515.90** 
67.48 
80.84 
80.84 
0.58 
1.77 
1.77** 
0.81 
1.04 
1.04 
340.15 
102.14 
103.19* 
143.55 
75.30 
63.38 
34.46 
362.27 
354.25** 
144.80 
109.42 
106.24 
% 
0.00 
0.49 
0.49 
0.56 
0 .61  
0 .61  
LSD (0.05) 
CV (%) 
Lattice 
efficiency 
18.0 
20.5 
100.0 
2 . 0  
5.4 
100.0 
15.9 
107.7 
118.8 
20.6 
14.0 
103.0 
1 . 6  
316.5 
100.0 
188 
Table A36. Analysis of variance for agronomic traits from Experiment 
81175 conducted at Ames in 1981 
Source df 
Rind 
strength 
Mean squares 
Rotl Rot2 
Stalk 
rot 
kg 1-6 1-6 1-12 
Replications 6 .66  0.787 0.310 2.179 
Entries 63 479.49** 0.845 0.477 2.491* 
Error 63 255.37 0.584 0.319 1.563 
Total 127 
LSD (0.05) 32.0 1.5 1 . 1  2.5 
CV (%) 14.2 44.3 63.0 47.7 
189 
Table A37. Analysis of variance for agronomic traits from Experiment 
82175 conducted at Ames in 1982 
Mean squares 
Root Stalk 
Source df strength Rotl Rot2 rot 
kg 1-6 1-6 1-12 
Replications 1 1.950 1.033 0.676 0.038 
Entries 63 839.54** 1.088 1.074 4.099 
Error 63 305.51 0.896 0.805 3.148 
Total 127 
LSD (0.05) 35.0 1.9 1.8 3.5 
CV (%) 12.6 24.3 36.0 27.3 
